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A New Turret Lathe. 


With this we present an illustration of a 


turret lathe, built for brass workers’ use, and 


similar work, and which possesses some new 
features worthy of attention by those inter- 
ested in such tools. 

\ glance at the cut will show that it is pro- 
vided with the usual chasing bar and other 


svular features of brass workers’ lathes, and | 
varriage has an automatic feed mo- | 


“a the 
tion along the bed, by means of a belt-driven 
feed-rod and friction device, the same as an 
engine lathe. 


which may be moved by the screw 
at the right, or, rapidly, by 


turret, 
and crank-handle 
the lever shown between this handle 
turret ; it being necessary only to 
tighten or loosen the short-locking 
lever shown beneath the jslide, to 
from one motion to the 
This slide is fixed in line 
and is not changed 


change 
other. 

with the shears, 
for taper work. 

The next slide beneath it is a 
transverse one, worked by a cross- 
feed screw and handle, in the usual 
manner, and is also fixed, being 
always at right angles for facing. 

Immediately beneath this is an- 
other transverse slide, which con- 
stitutes the especial new feature, 
and is used for taper work. It is 
moved across the carriage by a 
taper attachment which is between 
the shears, and is upon the same 
principle as the* Slate taper attach- 
ment. The bar can be set to any 
desired taper by a graduated index 
reading to 64ths of an inch to the 
foot. When the taper attachment 
is not in use, a taper pin, which is 
inserted, holds the slide exactly 
central. 

It will be seen by this arrange- 
all the of the 
Slate taper attachment, as used on 
are secured. Taper work 
can be bored or turned either by power feed, 
or by hand movement of the carriage; at the 
time, any part of the work which is 
straight may be the 
slide, without disturbing any adjust- 
or re-chucking the work, and facing 
can be done square by means of the upper 
without disturbing the 
attachment. This obviates the necessity for 
making facing work, 
Which are taper—a point which will be ap- 
preciated on a good many lines of work. 

As will be the legs are made into 
closed cabinets, useful for holding 
the 
id strongly driven. 

The builders are Lodge, 
cinnati, Ohio. 


ment advantages 


lathes, 


same 
turned or bored by 
upper 
ment, 


transverse slide, taper 


changes for parts of 


seen, 


tools and 


fixtures, and machine is back-geared, 


Davis & Co., Cin- 


_ 
There is a United States statute that makes 
penalty to import labor, each offense of 
the kind involving a penalty of $1,000. 
This penalty has recently been enforced by 
Judge Wallace against the Church of the 
Holy Trinity, New York, for importing a 
pastor to labor in its field of 
Without discussing the right or 
law that provides this penalty, 
freshing to find evidence that the law is to be 
enforced, while it remains on the 


usefulness, 
wrong of 
it is re- 


AMERICAN MACHINIST PUBLISHING COMPANY. 


In addition to this feed there | 
is a longitudinal slide immediately under the | 


and the | 


statute 


NEW YORK, 





books, without reference to the condition of 
those against whom it is aimed. 
a 
To Mould Cylindrical Work in Top and 
Bottom Flasks with Spindle and 
Sweep. 
| 
| By 8. BoLLanp. 


When a cylindrical casting is ordered, for 
which there is no pattern of the required 
| diameter, the ordinary method is to make the 
job in loam, if practicable, or else lag upa 
pattern which is nearest to the . diameter 
wanted ; very often a new pattern is made at 
considerable cost, and never used afterwards. 

All this annoyance and loss may be easily 
remedied by adopting the system which I 


DOO 


NEw 


Further- 
that 
made in top and 


propose to explain in this article. 
more from 
very many castings may be 
bottom flasks with the spindle and sweep as 
good, and in as short a time, as from a pat- 


Iam convinced experience 


tern, thus saving the cost of pattern making 
altogether in many instances. 

Sugar mill rolls, rolls for copper and iron, 
side pipes, etc., are a few of 
which this method is emi- 
the only requisite for the 
successful accomplishment of which is a well 


pipes, shafts, 
the castings for 
nently adapted, 
proportioned set of flasks suitably equipped. 

For the purpose of thoroughly explaining 
such a set of flasks in detail, I have selected 
a roll 24 inches diameter with 12 inch necks 
to mould. Iam thus enabled, by aid of the 
several illustrations accompanying this article, 
to show more detinitely than could otherwise 


be done, what is needed in their design and 
construction. As will be seen, I have not 


attempted to fill in every detail, but have 
simply given a general outline of the whole, 
with just enough of detail to make the expla- 
nation easy. 

The best flask for moulding such work as 
rolls, or any other plain cylindri- 
cal casting, is the one shown at Fig. 1 
the sides are drawn over sufficient 


pipes, ete., 
(page 2). 
As seen, 


ly to allow of about as much sand between 
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ENTERED AT Post 
as there is on the 


the flask and the casting 


back, which in this case is about 6 inches: 


{the width at the joint must be determined 


by the amount of room needed for the up- 
right runners. By referring to B, Fig. 2, the 
reader will see the position of such runner as 
arranged for filling the mould in preparation. 
A common error in making flasks for this 
class of work is that they are not made pro- 
portionately strong at the outset, the result of 
which is that ina very short time they be- 
come dangerous, on account of their fractured 
condition, caused by the unequal expansion 
and contraction of the parts when in use. Let 
the sides of this flask be made of a uniform 
thickness of 3 inch, and have the webs which 
connect the flanges come flush, and from 12 
to 15 inches apart, as seen at A, Fig. 1, and 








LATHE. 
depend upon it you will nét have much 
trouble from breaks if ordinary care is ex 


ercised in the handling. 

When 
part of a flask on account of extra duty im 
not (if avoidable) try to ac 
adding add 
webs or brackets to give the strength needed. 
You then attain your object without a sacri 
fice of proportion. 

Fig. 
been describing, placed in position. 


it is necessary to strengthen any 


posed there, do 


complish it by thickness, but 


1 isa view of four such sides as I have 
The 
ends are purposcly left off, so that a view of the 
inside, the position of the bars 2 
and (, can be obtained. Although the 
dles for lifting purposes are only shown at D 
and #, it 
have them. 
need not stand out 


showing 
han 


is supposed that all the sides will 
They are of 
further 


wrought-iron, and 


than is required 


to pass the chain through for lifting and 
rolling over. When, as in this case, it is nec 
essary to cast ina vertical position, the lugs 


F, G, 
end and lifting into 
well 


H, Jare used for raising the mould on 
the pit. Be sure that 
these lugs are secured to the side by 
brackets cast on each side of the holes. The 
thickness between the brackets can be in- 
creased to 14 inches, the extra 
wear and tear of that particular spot, At //, 
is seen one of the plates which must be bolted 


on account of 
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the flasks when the bars 
when the 
large as to make their absolutely 
sary. But with 6 inch spaces between the 


the back of 
are untrustworthy . OF 


along 
mould is so 
use neces- 
bars and 6 inches of sand from the mould to 
the back, the using of plates is superfluous, 
provided the bars are made as shown at B, ¢ 

with the flange bolting to 
tinued across the back, the mould well ram- 
med, and thoroughly dried. remarks 


for the sides con- 
These 
apply only to such moulds as we have under 
than ten feet 
from top of pouring basin to base of mould. 


consideration, being not more 


mistake in making these 
holes other 


Another common 


flask sides, is to fill them with 


than the ones required for securing to the 
cross-bars ; these area source of weakness and 
should be avoided. If the holes for bolting 
the bars be made longer than 
their width, as shown, there will 


be sufficient opportunity 
for the escape of steam and gas. 
I ‘would here say that although I 
all the slot 


these views to have square corners, 


given 


have shown holes in 


I favor the idea of rounding them 
at the ends, 
the 
flange along 


as they do not weaken 
much, Let the 
the joint be set back 


casting so 
so as to leave about 4 inch 
they 
Which mud can be packed to  pre- 
leakage when the mould is 
I have shown this 
in Fig. 1; it will also be 
that all the 
the two parts together are in close 
to the This, of 
obviates danger of 


space 


when come together; into 
vent 
poured, space 
observed 


bolt holes for binding 


webs, 
course, the 
pulling away the flange when the 


proximity 


flasks are being screwed together, 
It will also be seen that the bars B 
and C are shown solid all through, 
The 
holes in the sides apply in this case 
as well; the fewer the the 
longer will be the life of the bar, 


reed marks on superfluous 


holes 


and the whole thing will be bene 
fited thereby. I deem it well to 
state that all box sides, for purposes such 
as we have been describing, should be cast 
under pressure; this gives them greater 


strength and they are easier to handle and fit 


together. 
it will be seen what 


Fig. 2 


required for such a job. 


By referring to 
kind of 
This view gives an outline of as much of one- 
half of the flask as is necessary to explain the 
is the upper 


ends are 


method of rigging the ends. ( 


end, and, like the lower one, J, must in this 
case be made not less than 14 inches thick. 
In addition to the holes for securing to the 
sides, as seen at C, there must be holes cast 
to correspond with those marked #4, #, G, 7, 
to be explained further on, The end Dis 
plain along its upper surface, excepting a half 
hole at the center, to allow of the spindle 


passing through at /, but in end ( provision 
must be the runners, as seen at A 
and B, and also for the feeding head at J, 
The arrangement for the spindle is simple ; 
similar to the one shown 


made for 


four fixings are made, 

K,, the inside edges must be 
placed together in pairs, and bored, one to 
take the body of the spindle, the other a little 
this permits of a little being turned 


planed true, 


smaller ; 
off at one end of the 
both sides of the fixing, and serves to prevent 
shown at JL. 


spindle to shoulder on 


the spindle moving endwise, as 
























) 


ad 
eee 
This fixing not only serves as a bearing fo1 


the spindle, but, as will be seen, forms the 
When 


each end of one of 


joint also. one has been 


the flasks, as seen at W 


bolted at 
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| steam, the greater is the chance of securing 


>| a sound casting. 


, | an exception to this rule ; 


I do not consider rolls to be in any sense 
therefore, however | 


To prepare this runner, have a plate, G, 
made to clip the outside of the flask and the | 
form of the runner box; cast wrought pins 
in to correspond with end holes, so that after 


TREATISE ON PATENT ESTATE. 
ing Nature, Conditions and Limitations In 


Literary Notes. 


Compreliend 







Fig. 2, place in the spindle and set on the 
other flask, pinning it in the usual manner. 
K and L, Fig. 1, show two of the pin holes, 
and similar ones are supposed to be on the 
The 
be brought over the spindle and bolted to the 


mould before it is poured. 


opposite side. other fixings cun now 


in the pit. The runner box 
upper flask, taking care to have a close tit, | head B are shown in position. 
with no possibility of their shifting during 
the operation of sweeping the mould. cast iron ring two inches thick. 
Fig. 2 is a representation of the apparatus 


The spindle Wis 
resting on the bearings A’, and the sweep .\ 


for sweeping the mould. bolts, as seen at Cand D, 


secured to arms 0 and P stand vertical tothe | Jugs, a short strong chain for the purpose 


swept mould. The surface of the joint is) can be 
made to the planed edge of the end fixing by 


using a straight edge which rests on both 


mould raised on end; 
ends, and must therefore be as accurate asthe 
bearings themselves. 

I have the runner for this roll ex 
tending along its length to the lower neck, 


shown 


at which place it is best to run these castings 
after the manner shown in section at Fig. 3. 
B, Fig. 3, 
Fig. 2, and connects with gate C, 
that the fluid iron, on entering the mould, 
This gives it 


is that half of upright seen in 


so placed 


shall strike the outer surface. 
the course indicated by the arrows, and of 
course imparts a rapid circular motion to the 
iron 
center, to be discharged into 
head when the mould has filled. 


which drives the scum and dirt to the 
the feeding 


To prepare these moulds, begin by ram- 
ming the flask full of good ordinary floor 
sand, not over damp, strike off the joint 


about 4 inch below the fixings at the ends; 
mark off the mould to the and then 
cut out the sand 
sweep all over, then 


sweep, 
4 inch clear of the 
the 
It is now ready to be 


about 
moisten surface 


with thin clay water. 


swept, and whatever has proved itself a 
good dry sand facing for heavy work will 
make a good loam for this purpose, by 
adding water suflicient to bring itZto the 
right consistency for working easily. Let a 
little, which has been made extra thin, be 
rubbed well over the surface before the 


loam is applied ; this helps it to adhere to 
the sand. 

Whilst this is stiffening go through the 
same process with the other half, by which 
time the tirst will be hard enough to receive 
the finishing coat, which need not be any 
other than a little of the same 
down with water and put through a fine 
riddle or sieve. 


loam thinned 
For roughing it will be 
found best to push the sharp edge, and in 
finishing the chamfered edge through the 
loam, and should it be required to duplicate 
a job often, it is advisable to bind the edge 
of the sweep with hoop iron, 

When the mould has been swept the ‘joint 
can be finished off with the straight edge, 
the 
much thin loam being struck on at that part. 


t-inch clearance allowing of just so 
istee ice 

This gives a good even surface, much supe 
rior to anything got 


trowel, 


by sleeking with the 


I might here observe that where much of 
this work is done, a half runner of the re 
quired size could be 
the 
the same in regard to wobblers, 
shown at Fig. 4. 


made and bedded in 


sand when the flask is being rammed ; 
etc., as 
One-half of these can be 
made to fit the spindle and rammed into 
position before the sweeping takes 


used and the whole lifted clear and lowered 
place. into place in the pit. 
For the benefit of such as have not had any of the feed- 


ing head resting on the box ; it is seen to in- 


Fig. 6 is a sectional elevation 


experience in mixing blacking for such 


jobs, the mixture given below will be found 
useful : 


crease in diameter until it is about the same 
size as the neck, and 12 or 15 inches deep. 

To 1 of best mineral, add 4 good heavy 
charcoal, 4 of X X silver lead, 4 of hard 
Lehigh blacking. Mix to the right consistency 
with clay water, just thick enough to color 
the hand. 

Whether the mould is 
dry, there should be about ,'; inch 


This needs to be done so as to have a supply 
of liquid iron above, to follow up the shrimk- 
age which takes place in the mould im- 
mediately after it is cast. 

It is wise in some instances, as when the 
blackened wet or iron is unreliable, or the feeding head neces 
of this 
blackening brushed or swabbed all over it: 
but it is by far the best to blacken the mould 
whilst green, 


sarily small at A to use a feeding rod, push- 
ing it through the head and down into the 
body of the roll; this keeps open the com 
munication with the supply above and thus 

I shall not waste time and space to prove 
the drying all 
moulds, especially of pieces that are to be 


prevents a drawn spot at the junction of the 


necessity of thoroughly neck with the body. The running head as 


well as the feeding head are best made in 
bored or turned, for it must be plain to the dry sand ; it adds materially to their safety, 


most ignorant that the freer a mould is from besides being cleaner. 


urgent may be the demand, I deem it an in- 
justice to the founder to expect a sound cast- 
ing if time is not allowed for drying the 


Fig. 5 isa view of this mould resting on end 
A and feeding 
The pit has a 
12-inch wall built around it, capped by a} 
After the 
two parts are placed together and secured by 
ring bolts like the 
one shown at # are secured in the four end 


hitched to the bottom rings and the 
all four can now be 
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serve to secure the plate to the flask. 


G, and the runner raised to the 


having 


readily rubbed down into place. 


can be poured, it is best to prepare a channel 
from the feeding head to a good sized pig 
the | manifestly right was law. 


and run the whole of 


iron through the mould. 


in the floor, 


Work.—SEE PAGE 1. 


the feeder as will allow of most of the 
iron escaping from it through the feeder, as 
described, as it the 
and good 


of clean 


sullage 
supply 


carries 
iron, and 
iron to 


away 
cold leaves a 


follow up_ the shrink- 
age, 

The general principles laid down in this 
description for making a roll will serve, with 
some slight modifications, for anything else 
of a like nature, and any of the ordinary top 
and bottom flasks can be converted into a 
spindle flask* by having the ends made to 
suit. 

Flange pipes can be swept very readily ; 
brackets, nozzles, etc., can be easily attached 
by a system of block cores to be set to the 
Nor 


is this system confined to dry sand castings ; 


’ 


sweep when the box is being rammed. 


for with a little practice as good green sand 


work may be accomplished this as way from 
the pattern 





the ring bolts are taken out the holes will 
The 
frame marked Fis now placed on the plate 
level of 
the frame by a core made for the purpose. 
When this has been rammed and swept off, 
it is ready to receive the running head, which 
been rammed on a true surface, is 
Should 
there be no mould into which the spare iron 


It is well, also, 
to keep the runner as much higher than 


terest in Letters Patent. By Thos. B. Ha’), of 

the Cleveland Bar. Ingham, Clarke & Co. iW 

Publishers, Cleveland, Ohio. Price, $3.00. 

There is a great deal of misunderstan: ino 
in regard to the right of property und: a 
patent grant, which is quite natural whe» j 
is considered that 
stance of property in patents, is by no meins 
always ‘‘common sense.” A knowledge of 
the facts embodied in this work would e 
enabled many an honest man to have avoi: «| 
pecuniary loss, from reasoning that what \, xs 
The next lest 
thing to making law a part of justice, i. to 
understand the injustice of law; hence w 
can cheerfully advise those who are interes! «( 
in patents to study this book before coun! 
their rights, in the law. 


‘*common law” in t! 


TABLES OF SATURATED STEAM AND OTHER 
VAPORS. By Cecil IH. Peabody, B. 8., Assistsnt 
Professor of Steam Engineering in the Massa: 
setts Institute of Technology. New York: J 
Wiley & Sons. Price, $1.00. 


It would be an excellent thing if thor 
were uniformity in the tables of saturated 
steam, and it would seem, since all authors 
of the present day work in the same light on 
the subject, that there should be. The ta! 
of Charles T. Porter is very generally used 
by engineers in this country, and Mr. Pc: 
body’s table agrees very closely with that of 
Mr. Porter. The author’s table is very we!! 
arranged, and calculated for use either {\ 
variation of one degree temperature, or © 
pound pressure. It is given both in terms 
English and French units, and represents 
large amount of painstaking work. 

The other tables are given in terms 
French units only, which will restrict th 
utility for general since th 
majority of American engineers are accus 
tomed to reason in English, and must sts 
their conclusions in English if they expect 
them to receive any great amount of co! 
sideration. 

The equations by the use of which th 
tables are calculated, and the considerations 
that led to their adoption, will be of valu 
in technical school practice, and of interest to 
all who care to go into the reason of th 


purposes, 


subject. 

The work is brought out in the usual good 
style of the publishers, and the steam table 
alone is well worth the price of the book. 


aa — 


If you ask a Frenchman here, Will th: 
canal ever be finished ? he will say yes, if h: 
thinks he may be reported as expressing a! 
opinion. But if he can trust you, he wil 
say ‘‘never.” You ask him also: ‘* Will Di 
Lesseps get more money ?” ‘ Yes,” he r 
The French government must aid 
To have the work stop now 


plies. ** 
De Lesseps. 
and to lose the money already put into it 
Think 
ing men here upon the isthmus do not fo 
moment the will b 
finished. But so long as the money come: 
here, 


would cause a revolution in France.” 


one believe canal 


and merchants and others can grow 
rich, no one cares, and none want to see the 
work stop.— Panama Correspondent Philad 


phia Press. 


An Explosion of Powdered Sawdust. 


James Langhorn’s power block on Winte! 
street was damaged to the extent of about 
The fire under th 
boilers was communicated to a vault filled 
with shavings and sawdust. It 
through the air shafts in which 
were forced to the vault by a ‘‘ blower,”’ and 
for half an hour baffled the firemen in thei! 
efforts to extinguish it... During the progress 
of the work the sheet-iron ceiling of thx 
boiler-room was pulled down, and a cloud of 
powdered sawdust fell on the fire beneath 


$200 by fire last evening. 


spread 
the shavings 


It ignited like powder, and a great sheet ot 
dazzling white fire rolled through the door 
way into the street.—Cleveland Herald. 
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Modern Locomotive Construction. 
By J. G. A. MEYER. 
SIXTY-SEVENTH PAPER. 


In previous papers it was shown, that, in 
order to determine the amount of weight 
rejuired to counterbalance the weight of the 
crank, we must first find the center of 
gravity of the crank. At the end of the 
sixty-third paper it will also be seen that, on 
account of the difficulty of determining 
accurately the center of gravity of the crank, 
many draftsmen and engineers will often, 
instead of counterbalancing the weight of 
the crank referred to the crank-pin, content 
themselves by simply adding the weight of 
the crank-pin hub to the other weights ap- 
plied to the crank-pin, and then counter- 
balance the sum of these weights. Hence 
the question may arise : How can we find the 
weight of the crank-pin hub ? 

The weight of the crank-pin hub can be 
determined by the same method and rules 
which were employed for tinding the weight 
of lead in the rim of a wheel, as explained 
in our last paper. Thus, for instance: Let 
Fig. 408 represent the longitudinal section of 
the crank-pin hub, whose weight we are to 
determine. We first find the area of the 
section of the metal 7 m nop. Todo this 
we follow Rule 48. Therefore, divide the 
distance x p into any number of equal parts, 
and through the points of division draw 
lines perpendicular to the line x p, terminat- 
ing in the curve m/o. Let A, B, C, ete., 
represent the length in inches of these lines, 
(the lengths being obtained by measurement). 
Then, according to Rule 48 


(s+2+c+p4"+4) <x S = area in sq. in. 
2 2 

We must now find the center of gravity @ 
of the surface 1m nop. To do this, cut a 
templet to the outline of this surface, and 
find its center of gravity by the method 
shown in Fig. Mark off this center of 
gravity @ on the section of the hub, and 
measure its distance G / from the center line 
ik, twice the distance G h will be equal to 
the diameter of the circle whose circumfer- 
ence will be the path of the point @ as the 
surface 7 m nop revolves around the center 
line ik. According to Rule 49 the number 
of cubic inches in the hub will be equal to 
the product obtained in multiplying the cir- 
cumference in inches of the circle described 
by the center of gravity G, by the area in 
square inches of the surface 7m nop. This 
last product, multiplied by the weight of one 
cubic inch of cast-iron (.26) will be the weight 
of the crank-pin hub. 

Driving Wheel Tires,—At present, nearly 
all driving wheel tires are made of steel. 
The most common practice is to shrink the 
tires on the wheel centers, as explained in the 
fifty-sixth paper. When tires are to be 
shrunk on, they are bored out to a uniform 
diameter throughout, so that their sections 
will appear like that shown in Fig. 404. Of 
course the inside diameter of the tire must be 
a certain amount less than the diameter of the 
wheel center; care must taken not to 
allow too much for shrinkage, as such will 
draw the tire too tight, and will be liable to 
burst it when the engine is running; on the 
other hand, with an insufficient allowance 
for shrinkage, the tire will, in a short time, 
become loose ; the differences of these diame- 
ters adopted by the American Railway 
Master Mechanics’ Association are given in 
the fifty-sixth paper. 

When steel tires are properly shrunk on 
the wheel centers in this manner, they will 
remain tight and resist all the lateral thrust 
caused by the flanges bearing against the 
rails, until they are worn considerably. Then 
these tires need watching, as the constant 
rolling action is liable to loosen them. 
When this is the case, shimming pieces are 
ften placed between the tires and wheel 
centers. Occasionally, the excellent plan, as 
shown at A in Fig. 404 is adopted. Here it 
will be seen that a slight projection or flange 
is left on the periphery of the wheel center 
lear its inner face, or flanged side of the 
vheel. The purpose of this design is that 
the projection shall receive the thrust caused 


ann 
dé. 


be 


by the flanges bearing against the rails, and 
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prevent the tire from slipping inward, should 
it any time become loose. Yet it seems that 
the general inclination is to avoid the extra 
expense incurred in putting the tires on the 
wheel in and 
quently the most common practice is to bore 
out the tires straight. 

Very seldom do we find tires which have not 
been shrunk on, but placed cold on the wheel 
centers ; in fact, we know of only one road in 
the United States where this practice prevails. 
On this road the tires are bored out, tapered, 
and the periphery of the wheel center turned 
The large 


centers this manner, conse- 


to suit, as shown in Fig. 405. 
diameter of the of the tire 
flanged side, or, in other words, on the in- 
side of the The tire is prevented 
from slipping outward by the hook-headed 


bore is on the 


wheel. 
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bolts B. The taper prevents the tire from 
slipping the thrust 
caused by the flange bearing against the 
rails. Eight hook-headed bolts B are gener 
ally used for a tire 63 inches inside diameter ; 


inwards, and _ resists 


and six bolts B, for a tire 25} inches inside 


diameter. The nuts on these bolts are not 
allowed to project beyond the inside of tire ; 
consequently, recesses for the nuts are cast in 
the rim of the wheel center; another view 
of one of the recesses, and metal partially 
surrounding it, 
Fig. 406. 

The advantage claimed for this mode of 
putting tires on the wheel centers is that they 


cast to the rim, is shown in 


can be removed, when necessary, with less 
labor and delay than will be required for 
which shrunk the 
wheel centers, and also, should the constant 


removing tires are on 
rolling action loosen the tires at any time, 
We decidedly 


prefer the tiresshrunk on wheel’s center, as we 


they can be quickly tightened. 
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believe: that, with these, safety is promoted 
and better results obtained. 

In fitting up a pair of driving wheels the 
wheel centers are first pressed on the axles, 
with a pressure equal to that given in the 
tifty-seventh paper. The keys are then 
driven, and the tires shrunk After 
the wheels and axle are placed in a quarter- 
ing machine and the holes bored for the 
crank-pins. It is very important to have the 


on. this 


crank-pins exactly in line with the axle, and 
at equal angles in all the different driving 
wheels, and such 
correctly designed quartering machine. 


results are obtained in a 


The crank-pins are then pressed into the 


| Wheel centers with a pressure of about six 
| tons for every inch in diameter of the crank- 


pin fit, providing the holes are perfectly true 
If the holes are not perfectly 
due bad 
workmanship, but may be, and sometimes is, 


and smooth. 
true, which may not only be to 
the result of the bad practice of shrinking 
the tires on the wheel centers after the crank- 
pin holes have been bored, a pressure of 9 
tons per inch in diameter is necessary for 
The 
last operation is to turn the tires to the cor- 


pressing the crank-pins into the wheels. 


rect gauge. 
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The 
tires are placed on the wheel centers so as 
of 
(Fig. 404), between the flanges and the rails. 


Clearance between flanges and rails. 


to allow a certain amount clearance, C 


The most common amount of clearance al 


lowed at C for each wheel is equal to 2 of an 
inch, making the total clearance between the 
rails and the flanges of a pair of driving 
wheels equal to inch. Ona few roads thig 
clearance for each wheel is only } inch, and, 
on the other hand, we occasionally find this 
We are in fa 
each 


clearance increased to 4 inch. 
of # inch for 


Should the distance between the rails of a 


vor clearance wheel. 
curve be established, and any doubt exist as 
to the sufficiency of this amount of clearance 
in running over the curve, the proper amount 
of clearance can readily be obtained by mak 
ing a plan of the curve, and also a plan of 
the wheels with the correct distances between 
the axles, drawn upon the former; the dis 
tance between the flanges of a pair of driving 








wheels can then be regulated to allow a nec 
essary amount of clearance, which will pre- 
vent the wheels from binding in running over 
the curve. 

Fig. 407 represents a cross-section of a tire 
without flanges ; tires of this kind are gener 
ally called ‘* plain tires.” tires 
generally wider than the flanged tires under 


These are 
the same engine. 

The width of the plain tires must be made 
to suit the curves over which the engine has 
to run, and should be sufficiently wide not to 
leave the track at any time. To determine 
this width, a plan of the curve and wheel 
base must be made, and the width of the 
plain tire regulated so as to cover the rails at 
all times. As a consequence, the width of the 
plain tires vary, under the different classes of 


engines, from 53 to 7 inches. 





> 
Humors of the Press. 
The Stiles & Parker Press Co. recently 
dedicated thei Middletown, 
Conn., by a grand ball, upon which occasion 


new shops at 


the order of dancing was made to conform to 
Those 


will see 


who 
the 
significance of such names as the following, 


the technicalities of presswork. 
are up in press nomenclature 
even when applied to grand marches, quad- 
rilles, waltzes, reels, ete. : ‘*Stop Motion,” 
*22 Central Swing,” ‘ 204 Toggle Joint,” 
3,500 Ib. Drop,” ‘ Crank Lifter,” ‘5 
Stiles,” ‘* 291 Foot Squeezer,” ‘‘ Taper ie” 
“300 Swage Block,” ‘*‘ Combination Dies,” 
“Conn. Valley Open Back,” and other terms 
The affair is 
said to have been a particularly enjoyable 
one, , 


of equally suggestive import. 


= -—_>- 


A Scientific School in Siberia. 

Mr. Geo. Kennan, in the current number 
of the Century, makes some statements re 
garding Siberia which will be a genuine sur 
prise to most people. 

Among other things found there, which 
one would hardly expect to find in such a 
country as Siberia is popularly supposed to 


be, is a scientific school at Tiumen, which he 


compares to the Boston Institute of Technol- 
ogy. It is called the ‘‘ Realnoi Uchilishche.” 
It occupies the largest and finest building in 
the town, and was erected and equipped by a 
wealthy citizen of Tiumen, at a cost of $85, 
000, and presented to the city. 

It has a mechanical department, with a 
steam engine, lathes and tools of all kinds, 
and a department of physics, with fine appa 
ratus, including even the Bell, Edison, Dol 
bear telephones and the phonograph, a very 
complete and well-equipped chemical labor- 
atory, a good library and a department of 
art and mechanical drawing. 

When one remembers that Tiumen is 1,700 
miles east of St. Petersburg, in a country 
which most every one firmly believes (until 
he reads Mr. Kennan’s article) contains noth 
ing but snow and exiles, the above state 
ments are somewhat remarkable. 


2 


News of the latest scheme for the forma 
tion of a gigantic stock company comes from 
Springfield, O., and from a local paper we 
learn that Mr. J. W. 
satisfied with the ownership of a large manu- 


Sookwalter, not being 


facturing establishment there, and with hav- 
ing secured the title to an uncommonly large 
of the West, the 
largest share belonging to any one man, has 


share of the soil if not 
the American rights to manu- 
This 


process, we are informed, is a secret one, yet 


now secured 


facture steel under a French patent. 


has been patented in this country, and is to 
entirely revolutionize steel manufacture and 
Pig 


eleven 


reduce its cost to—well, almost nothing, 
iron is put into a cupola, and ‘‘in 
minutes comes out finished steel in shining 
bars.”” ‘‘ Every steel manufacturer must pur 
chase the right, because otherwise he cannot 
No doubt the large steel 
manufacturers of the country will be much 


compete with it.” 


surprised to learn that they have been out 
done in this manner, and must discard their 
present methods entirely and adopt this se- 
cret; patented, French process, and we, shall 


also be surprised. 











































































































English Boiler Inspection. 


By W. H. Booru. 


EIGHTH PAPER. 





Some years ago, at a time when attention 
was being more particularly drawn to the 
disadvantages attending the use of wet steam, 
and the economy resulting from superheat- 
ing, probably owing to the researches of the 
late Prof. Rankine, of fluing 
boilers was introduced, for which great things 
The so-called improvement 


a method 


were claimed. 
consisted in encasing the crown of the boiler 
in an arch of brickwork, built at a few 
inches from the plates. Through the space 
thus left, or in other cases intoit, the furnace 
g 
it was claimed drying the steam, or even to 
some extent superheating the same. 

Now it is argued by some that this arrange 
ment can make but little difference in the 
quality of the steam produced, Others 


again argue that the arrangement is liable to | 


cause overheating and brittleness of the steel 
plates. Public attention was, rightly 
wrongly, drawn to this system by a terrific 
explosion of three boilers simultaneously in 
the town of Blackburn. 

The three exploded were 
side by side and overflued in the manner 
described. One went first and caused the 
explosion of the others. Some attributed 
the explosion wholly to the overfluing, and 


or 


boilers seated 


one result of the explosion was to cause a 


discontinuance of Investiga- 
tion showed that the plates were far from 
good in quality, and a secondary result was 
that the makers of the boilers, 
being ruined in reputation by the calamity, 
bestirred themselves, until now they stand 


the practice. 


instead of 


second to none as makers of first-class boilers. 
Whether overfluing was or was not the im- 
mediate cause of the disaster, further re- 
flection and investigation brings other possi- 
ble causes to light. The 
overfiue arch was stout and good. It closed 
in tightly round the manhole mouthpiece of 
cast-iron which thus projected just above the 
brick arch, its flange probably resting on the 
brick arch as in the annexed sketch, Fig. 1. 








Fig. 2. 


ases passed on their way to the chimney, so | 


brickwork of the | 
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where possible, and some material which will 
alter its appearance when moist should be 
used in place of bricks. 

The lesson of the Blackburn explosion has 
not been forgotten, and from it much good 
has sprung in many ways; for it was this ex- 
plosion of comparatively new boilers which 
the dangers 
which surround the whole position. Hereto- 
fore new boilers had not been expected to 


drew so much attention to 


explode, and yet it was seen and learned that 


other qualities than mere newness were 
necessary to secure safety. 


——- o-—-a>se ———— 


Practical Details of Case-Hardening. 
By B. F. SPALpDING. 


| 
ITS OBJECTS—DIFFERENT 


| TION—STEEL MAKING 
— PHOSPHORUS — ORNAMENTAL 


FROM CEMENTA- 
MATERIAL—BONES 


COLORS— 





RETORTS—BRICK—FUEL—BOXES — COVERS 


‘* BRASYNE ” -— HORSESHOES — FIRING 
—RIGHT HEAT—QUENCHING—TESTING. 


| 
| A peculiar and very useful property of 
| wrought-iron is that by certain processes it 
can be hardened on the outside surface, while 
| beneath this surface it remains soft. The 
| process by which it is thus enclosed in a coat 
of mail is termed case-hardening. Whether 
the work is actually enclosed in a case or box 
to perform the operation or not, the name is 
still applied. 

In case-hardening, the object aimed at is 
to add to the outer surfaces of the pieces 
|which are to be operated upon some sub- 
stance which will combine with the iron, and 
endow it with the quality of becoming hard 
| when suddenly cooled from a red heat. This 





object is accomplished by having the pieces 
| surrounded with some material which, when 
it is rarefied to a gaseous form by heat, will 
enter among the particles of iron which the 
heat has forced apart, and form, with them, 
the combination desired. For this purpose, 
the popular supposition is that pure carbon 
is the most desirable, but it is found that to 
have it readily permeate the metal the pres- 
ence of nitrogen is of advantage. This is 
welkknown fact that good 
| case-hardening can be done much quicker 
| 





| proved by the 


with animal than with vegetable charcoal. 

In the process of cementation, which is used 
to convert bars of iron into blister steel, the 
charcoal of hard wood is used as the carbon- 
izing agent, and it is said that a small amount 
of salt and wood ashes is also introduced to 
flux the silica, and prevent the absorption by 
the 
process of case-hardening is the same as that 
As the term is generally 
understood, the process of cementation is in- 
complete until all the iron subjected to it has 
been impregnated, and its nature changed by 


iron of silicon. As far as it goes, the 


of cementation. 





|combination with the foreign matter intro- 
| duced in the ‘‘ brasyne” or packing ; but ir 


Now it is supposed that, as is almost in-| case-hardening it is not desired or intended 
variably the case, the brickwork of the seat-| to change the nature of all the iron, but only 


ings would settle some. Such being the | 
case, if the side walls, which were the abut- | 
ments of the overflue arch, did not settle so 
much, the support beneath the boiler being | 
removed, the weight thus relieved would all | 
be carried by the manhole casting whose | 
flange rested on the arch. If this were the 
case, as seems very probable, there 
reason to doubt that a boiler so suspended 
would be very likely to fracture at or near the 
manhole, as appearances tended to show had 
Hence the explosion. There 
therefore, great danger to be feared when 


is no 


been the case. 
is, 
an unyielding covering arch is fitted up 
closely to manhole or other fitting blocks, 
and hence it is always advised that when 
such unyielding brickwork coverings are 
employed, they must stop clear of all fitting 
flanges, as shown in Fig. 2, or of anything 
which could act as an obstruction against the 
free movement of the boiler beneath its 
cover. On the same principle, chiefly to 
prevent destruction of the end wall, it is 
customary to allow the front head to project 
four or five inches clear of the front cross 
wall. Such a plan also is good, in that it 
shows any possible leakage at the connecting 


angle iron of the end plate and shell, Gener- 


ally speaking, however, we should repeat 
that brick coverings ought to be avoided 


to permeate it to a certain depth, leaving the 
surface hard, and the natural 
iron, retaining its fibrous strength and other 


beneath that 
original qualities pertaining to it. As a long 
exposure to heat is injurious to these quali- 
ties, it is desirable to produce the effect with as 
short an exposure as possible, and as animal 
charcoal accomplishes the result with greater 
facility than vegetable, its use is to be pre- 
ferred. 
times employed for this purpose ; 


Bones, hoofs and horns are some- 
sometimes 
old leather is used, and, in some cases, either 
prussiate, chromate, or cyanate of potash is 
substituted. 

It is less necessary to understand the chem- 
ical 
the physical effects they produce. 


reactions of these substances than it is 
Where 
bone is used, these depend upon the quality 
of the bones ; for, although bones are bones, 
there is a great difference in their properties. 
Good fresh bones contain 80 percent, of min- 
eral matter and water, and 20 per cent. of an- 
imal matter, while old, weather-beaten bones 
have parted with the animal 
slaughter, packing and rendering establish- 


matter. In 


ments they are submitted to a steam pressure 
of 180 to 150 pounds per inch in closed ves- 
sels, and when they are taken out there is not 
animal matter enough left in them to round 
out the emaciated flea. The 


form of an 
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principal proportion of what is left is in the 
form of phosphate of lime. 

I asked for practical information on this 
subject of the superintendent of an estab- 
lishment where from 1,600,000 to 2,000,000 
pieces, weighing about a pound each, were 
hardened annually. He had studied into the 
matter very thoroughly, as was his wont, and 
although he was averse to expressing a de- 
cided opinion, which was not supported by 
any other authority to which he could refer, 
yet I certainly gathered, from the tone of his 
conversation, that he suspected that phospho- 
rus had a considerable part in producing the 
results which followed from heating iron 
with calcined bone and cooling it in water. 
iron that has 
been hardened with burnt bone is very liable 
to become brittle. It has been found neces- 
sary in making articles which have to undergo 
this process to be very particular and avoid 
using iron which contains much phosphorus. 
One cause of what is called cold-short iron is 
the 


One reason for this was that 


presence of 


phosphorus, which, in a 
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heated state, does not exhibit its baleful in- 
fluence, but which seems, on cooling, to en- 
velop every particle of iron with a very thin 
film, which is, however, sufficient to separate 
it from its neighbor far enough to weaken 
the bonds of attraction. Theoretically, the 
cure for this would be less phosphorus, but 
practically, the remedy seems to lie in coun- 
teracting its effects by uniting with it iron 
containing more sulphur. How this pro- 
duces the desired effect, it is, luckily, not 
essential to know. 

Probably case-hardening was first intro- 
duced for its hardening results exclusively, 
but when it was found that 
and permanent colors could be obtained on 


most beautiful 


clean surfaces by this process, considerable 
pains were taken to remove this secondary 
result from the category of accidents, and it 
became, in many instances, an object of even 
primary importance. It has its 
greatest consideration as being ornamental 


obtained 


by its use on parts of pistols and sporting 
guns, although it may have been first used 
for this purpose on cotton machinery. It 
was thus used in Lowell as early as 1880. 
Its fanciful use on machines is appreciated 
more and more, and responds to the criterion 
of correct which demands that any 
ornate display of color shall not be discord- 
ant with nature. 

In the manner indicated, it has come about 
that the term ‘‘ case-hardening” is now indis- 
criminately applied io intended 
either (1) to harden only ; or(2) to harden and 
color ; or (3) to simply color articles made of 
iron, 


taste, 


pre ICCSSES 


In work of the first class it is customary, 
in some places, to pack the articles in the 
ground bone and expose them to heat for 22 
hours. In these places the arrangements for 
heating are the same as were used in making 
the ex- 
hausters made it possible to reduce the initial 


vas, before the invention and use of 


pressure so low that clay retorts could be 
used for generating the gas, and the same 
kind of cast-iron retorts that were then used 
for gas are now set in furnaces to receive the 
boxes in which the work is packed for case- 
hardening. These retorts are semi-cylindrical 
shells, flat on the bottom, which is about two 
feet wide ; the top, arching over, is about 
one foot high, and the length is some eight 
and one-half feet. These shells are one and 
one-half inches thick ; they are closed at the 
back end, and the front end, which is open, 
is provided with a cap that can be fastened in 
its place by a screw, which swings out of 
Three 


of these retorts are heated by one furnace, 


place when the cap is to be removed 
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They are set,one immediately over the furn 

on fire-brick tile, which protects the irony 
from direct contact with the flame ; and «ye 
on each side of the furnace with the Is 
about the thickness of a brick lower than 
bottom of the upper one. An arch is turd 
over these, enclosing them in a chamber. 
fireplace is some three feet long and one | 
and a half wide. The grates are pieces 9 
one-inch iron and are each separate and m 
able. There is a water pan beneath thi 
On each side, beneath the upper retort, are t 
openings of the size of a fire-brick, 9" x 4 
in the walls of the fireplace, through wh 
the fire has access to the chamber, where 
upper parts of the three retorts are expos: 
The fire goes from here into flues which 1 
lengthwise underneath the side retorts, « 
then back into flues which run 
under an oven for drying bone which is bu 
the backside. Arrangements are mi 
with dampers to shut the draft off entir 
and to turn it on or off from 
pleasure. The draft is furnished by 
chimney forty-five feet high, the flue of whi: 
has a cross-section two feet square. 

This bench of three retorts is the unit 
the plant, and to increase it any number m 
be added. Two of them, side by side, ma! 
a pair, which can be easily come at to reco: 
struct whenever the retorts or fire-place bui 
out. One chimney will serve for four doub| 
benches. Benches of five retorts have be« 
tried, but the results were not economical. 

The cast-iron retorts are kept red hot all th 
time by constant firing, and will last from si. 
months to two years. Their endurance d 


over al 


on 


the ovens 


| pends upon the skill with which they are set 


the refractory nature of the fire-brick, wit! 
which their points of greatest exposure ar 
protected, the attention and skill with whic! 
they are fired, and the nature of the. fuc! 
The best fuel is non-coking, bituminous coal! 
with some coke occasionally as ballast to 
keep a steady heat. 
day and night. 
Here let me remark that if money was ever 


They are run constantly 


foolishly thrown away it isin purchasing poor 
fire-brick, either because they are cheap, or 


because it is more trouble to get those which 
the dealers cannot make as large a profit 
on, 

When the furnace is new it should bi 
slowly fired at first, and if it is four or five 
days before it is hot enough to receive work 
it will last all the longer. The boxes in which: 
the work is to be packed may be 18” wide 
or if less, they should be of such width that 
two or more can be got into the retorts, sick 
Their length 
will depend upon the size of the work to b 
hardened. 

The packing of the work is a matter of 
great importance, as it is to be so long kept 
hot that, unless it is well packed, it is liable to 
bend, either from its own weight, or from th« 
The 
also, should be well made to keep the work 
The 


iron, luted on 


by side, without crowding. 


weight of the pieces above it. cover, 
of as uniform temperature as_ possible. 
covers are sometimes made of 
with clay. 
a cement, made by mixing the old burnt-out 


The whole cover can be made ot 


bone with enough common clay to bind it 
If too much clay is used the covers 
Boxes 24” long, 84" wide and 6 
deep, have been filled with saw dust and cov 
ered with this material, and then exposed to 
the heat of the retort for twenty hours. They 
were then taken 
days, until they were cold, and when the 
cover was lifted off from the top of the char 
coal thus formed, the always curious pyro 
phoric phenomenon was exhibited of the ig 
nition of the charcoal by the avidity with 
which it absorbed oxygen the moment it was 


together, 
will crack. 


out and set aside for two 


exposed to the air. This shows that the 
covers had given very close protection. 


Sometimes the old bone is depended upon 
without the addition of clay. The depth of 
the hardening is from 45" to ,," iron 
iron 
har 
Work can be_ phos- 
phorized or carbonized in these retorts, and 


on 
which is free from phosphorus, Some 
will become phosphorus steel, and then 


den entirely through. 


to some extent afterwards, 
The 
posure to heat in working it over not suflicing 


worked over hot 


and subsequently hardened. short ex 


for the equalization of the hardening matter 
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inte mass, it remains on the outside, and 
still forms an outer coating of steel. In this 
way the stub ends of rods are treated, and 
aftcr being welded on, they are reheated and 
hardened as well as though they had been 
qu iched in water when first taken from the 
pox. Ihave treated horseshoes in this man- 
ner, Which were afterwards heated and fitted, 
and then heated and hardened. They lasted 
so long that the horseshoers condemned them 
in unqualified terms. If it were not for this 
objection of interminable durability, the bars 
of which shoes are made might be steeled to 
the depth of 4’, and the shoes hardened after 
they were fitted by the farrier. 

(he packing of the boxes is done on bench- 
es situated at a comfortable distance from the 
retorts, and in convenient proximity to the 
bins containing the ground The 
method of packing is by putting into the 
bottom of the box a layer of the bone, and 
bedding in this the pieces which are to be 
hardened. The bone is filled in between 
them, and if there is room enough, another | 
layer of bone is put in, and other pieces em- 
bedded in this. Care is taken that there shall | 
always be sufficient bone between the pieces. 
If round shafts touch each other the touching 
sides will be soft. The top of the last row 
must be at least an inch below the top of the 
box. <A layer of bone one-half or three-quar- 
ters of an inch thick is then laid on, and on 
this is placed the cover, as already described. 

When the boxes are prepared, and the oven 
is ready to receive them, they are sometimes 
lifted in by the main strength of two or three 
men, or when they weigh from 300 to 500 
pounds the better plan is to run them in on 
an inclined plane, which is simply an iron- 
bound plank reaching from a_ low trestle to 
the mouth of the retort. When brought 
from the packing bench and laid on this 
plank, they are easily rolled into the retort, 
and shoved into place with stout porter bars. 
When the retorts are full the mouths are 
closed, and the furnaces are then fired. 

The work in the boxes is hot enough in 
two hours for the promotion of the chemical 
reactions, and then a steady heat is main- 
tained for nineteen hours, and gradually 
lowered, during another hour, when, upon re- 
moving the door of the retort, the boxes will 
be found of a dark red They are 
drawn out and slide down the plank, the 

lowerend of which is now resting on the 
cround. They are then drawn on an iron 
track to the water tank. The cover is taken 
off and the work will be found of a full red 
color, and should not be too bright. There is 
a certain red that the water seizes upon with 
the greatest avidity and cools the quickest. 
This is the color desired. A round shaft 
which has been treated exactly right is crown- 
ed with a delicate wreath of light blue flame 
as it sinks endwise beneath the water. This 
is the gas which continues to the last to form, 
by attraction, an atmosphere of its own 
around the hot shaft, and is forced to remain 
ibove the water while the shaft goes down 


bone. 


color. 


ind curls ina luminous circle above it as it 
lisappears. 

The pieces are taken from the boxes with 
tongs and placed in the water, with whatever 
necessary to prevent them from 
warping. When they are thoroughly cooled, 
the water is drawn from the tanks, the work 
thrown out and laid 
placed on the hot-boxes, where it is quickly 
lried and thus prevented from rusting. 

Meanwhile the fireplace has been clinkered, 


care is 


upon 


the retorts are filled with a new charge and | 


he work again proceeds. 

Although the hardships of the service to 
which these pieces are put are very great, it 
has not been found expedient to submit them 
ndividually to any test except for hardness, 
ind it is only occasionally that one is tried to 
iscertain whether they have not lost the pe- 
culiar properties of wrought-iron, which it is 
the object of case-hardening to preserve. 
Responsible parties who make good all rea- 
sonable breakages conceive this to be more 
satisfactory to customers than to subject parts 
io undue weaken them by the 
consequent strainand then demur at repairs, 


stress and 


that previous satisfactory tests 
imputation of 


on the plea 


sustain the unreasonable 


usage, 
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A correspondent of 7’he Millstone has been 
indulging in the luxury of steam power in 
place of water and discourseth thus : 

We dreaded steam, but now would not use 
water power, unless under the most favorable 
circumstances ; and there are doubtless many 
others who, were they to put in such a plant 
as we did, would walk out to the old flume, 
now dry and decaying, and noting the pro- 
gress of the destroying elements, would 
think as we feel like saying: ‘* Depart in 
peace, geod and faithful servant. We 
thought you a cheap power, but were de- 
ceived. We have fought, bled, and (almost) 
died together. You have sulked in high 
water and times of heavy ice, and soured and 
fumed in times of drought. You go your 
way and [ will go mine. The partnership is 
dissolved and I rejoice. Peace be with you.” 

—— ge ————_ 
A Chuck for Taper Shank Drills. 


We illustrate herewith a chuck for holding 
drills and other tools having taper shanks, 


made by the Skinner Chuck Company, New 


Britain, Conn. 

From an inspection of the engravings its 
construction will readily be understood, and 
will be seen to be quite simple. 

The outer rounded edge of the jaws comes 
in contact with the inner surface of the cap, 
and the inner or gripping edge is made at 


MACHINIST 


to adopt this style of construction, and have 
declined, with the customary English con- 
servatism, to dare the experiment of adopting 
the American style. Now, however, no 
eminent an engineer than Sir Douglas Fox, 
C. E., has specified this type of construction 
for a number of bridges designed for the 
South Indian railway, and the Butterley 
Iron Company (limited), Rotherham, are now 
engaged upon their manufacture. 


less 


———_-qoe——_—— 


LETTERS FROM PRACTICAL MEN. 


A Question as to Heating Feed Water, 
Editor American Machinist : 

Can you or any of the intelligent readers 
of your valuable paper inform me if it is 
for the 
statements of of feed 
water heaters, backed by certificates of those 


possible to account scientifically 


some manufacturers 


claiming to be expert engineers, that they can 
heat water to a temperature of 216° with 
exhaust steam under no pressure whatever? 

sc rise higher than its 


source,” 


stream cannot 
and no substance can impart more 
heat than it contains; therefore, as it is a law 
of nature that steam, with nothing but the 
pressure of the atmosphere to resist its ex- 
pansive force, can under no conditions con 
than 212.8° of heat, how is it 


tain more 


such an angle to it, as to make it fit the 
standard taper shank. 
the chuck is turned by the hand in the usual 


| conical 
plates of iron | 


When the body of 





possible for it to impart 
temperature to water, especially through a 
thickness of metal, as is claimed ? 


could 
run with 200 pounds steam, and he replied: 
‘No, but 
perfectly safe under 100 pounds each.” 


exhaust steam passing through their heaters 
raises the temperature of the water to 212°, 
an additional volume will raise it still higher 


more than that 


Perhaps these claimants reckon as did a 


certain boiler maker, who was asked if he 


make a boiler that would be safe, to 


I can make two that will be | 


Or, in other words, if a certain volume of 
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Fia. 1.—Cauvuck For TAPER SHANK DRILLS. 


manner, it is screwed back onto the threaded 
stem which is in the center of the chuck, the 
end of contact 
with the back end of the jaws, forces them 
together, thus gripping the shank. 

Fig. 1 shows the chuck as constructed for 
taper shanks, and with detached views of the 


which, coming in 


cap and jaws. Fig. 2 shows it as made for 
straight shanks ; the construction being the 
same in all respects, except in the case of the 
jaws. 

They are made of the best machinery 
steel, except the jaws and wearing parts, 
which are of hardened tool steel. They are 
easily taken apart for cleaning and oiling, 
and that for taper work requires no wrench 
to operate it. 

fi ane aaa 

A correspondent of the American Manu- 
Sacturer says : 

It is flattering to American bridge builders 
that at last English engineers are beginning 
to adopt the style of bridge construction 
which is adopted in America for large spans 
known as the pin-connected type. Hitherto 


| English bridge builders have been frightened 


believe 
for 


But | 
account 
but rely 
instruments to prove their assertions, and in 
some the of the 
makers of those instruments, as if that was 


—that’s logical, certainly. 


they do not pretend to 


wonderful phenomenon, upon 


cases they give names 
not only a guarantee of the correctness of the 
instrument, but also of the application of it. 

Suppose we are running an engine that 
cuts off almost instantly, so that only suffi 
cient fill the 
between the piston and cylinder head at the 
beginning of then the piston 
moves down until the pencil of an indicator, 
that indicates correctly, reaches or goes below 


steam is admitted to space 


the stroke, 


the atmospheric line before the exhaust port 


begins to open, will any one inform 


what takes place when the exhaust port does 


Will anything pass out into an ex- 
haust pipe or heater, and, if so, is it steam, 


open ? 


air or water, and what forces it out ? 


If you enter a hot room and find a ther- 


mometer hanging there, indicating the tem- 


perature at zero, can be absolutely 


certain of one of two things—cither that 


you 





this | 


me 


5 


instrument is out of order or your nerves 
are. And if some inventor should claim 
that he could construct a in which 
people could sit comfortably in their shirt- 
sleeves with the thermometer at zero, I pre 
sume he would find some fools in this world 
who would believe it, and give him orders, 
provided he charged a big price. 

My business for more than twenty years 
has been in connection with steam engineer- 
ing, and for the past few years I have given 
a great deal of attention to the saving of 
fuel by utilizing the exhaust steam, and if 
there is, 7m fact, any way to preserve the heat 


room 


of steam after its expansive force is entirely 
expended, I shall be very thankful to any 
one who will explain the process. 


W. H. Barney, M. E. 


Light Locomotive Slides, 

Kditor American Machinist : 
It is gratifying to note how, as time passes, 
Chordal’s 
wisdom and authority in mechanics, to be 


letters are becoming oracles of 


| quoted by many of your correspondents in 
| justification of some disputed point in theory 


Even the writer has had _ his 


staid notions upset by some of those witty 


or practice. 


and pointed illustrations. 
A case in hand : we have severely criticised 


the very light locomotive slides made by some 


builders. After all, this may be, unwittingly 
onthe part of the builder, just the thing to 
the 
slides and crosshead, by the very slight spring 
produced by the angularity of the rod. I get 
this from the axle-box theory of Chordal, and 
believe it to be correct within certain bounds. 
CHip. 


allow oil to get between surfaces of 


A Hack Saw Expedient, 
Editor American Machinist: 

I made an experiment the other day that 
might interest some of your readers, My 
father owns a small shop here, and it is a job 
Often we 
have to wait weeks for the tools to come from 
the factory. This time we were out of Star 
hack saw blades, and having considerable 
sawing to do we were ‘‘ina box.” 


to get some tools that we need. 


But some- 
thing had to be done, so I took a chisel and 
scraped it on the blade till I broke the last 
Then I had a of teeth that 
were not as pretty or as good as_ the original 
ones were, but they got there all the same. 
E. H. PEARCE, 


tooth out. set 


Baton Rouge, La. 
Magnetic Force Acts Through 
Known Substance, 
Machinist : 


Every 


Editor American 
In your issue of April 21, in reply toa 
question as to whether there is any substance 
through which magnetic force will not act, 
you reply, ‘‘ not that we are aware of.” It is, 
however, a fact that magnetic force will not 
act across a screen of iron or other magnetic 
few other 
For a statement of this, and de- 
scription of experiment prove it, see 
‘* Elementary on Electricity and 
Magnetism,” by Silvanus Thompson, p 77. 
J.R.S. 


|The statement in the book to which our 


substance, as nickel, cobalt and a 
substances. 
to 


Lessons 


| 
| correspondent refers, says that ‘‘a magnet 
enclosed in a hollow sphere of iron, is un- 
affected 


This, however, is not due to the iron being 


by outside magnetic influences.” 


an insulating substance at all, because it is 
is not aninsulating substance. Two magnets, 
between which a sheet of iron is interposed, 
still abstract each other,and will do so through 
any through a_ flame, 
through any known gas or through a vacuum. 
The fact that a sphere of iron acts in this way 
seems to be due to a balancing or absorption 
of the magnetic force, due to the form in 
which the metal is disposed, rather than to the 
character of the metal itself—a fact which 
seems plainly demonstrated when we consid- 
er that if the half of the sphere furthest from 
the outer magnetic force be removed, the 
force will act through the other half, 
It will be seen from this, that in the sense 
‘in which the original question was meant, 
our answer was correct, Numerous individ- 
uals bave thought that they could produce 


known substance, 








































































































































perpetual motion by mounting two perma 


nent magnets at the ends of levers, in such a 
way as to be attracted toward each other, and 
by their movement cause a thin sheet of insu- 
lating material to be interposed, thus cutting 
off the attraction, and causing the magnets to 
recede from each other by the action of 
gravity, or of a spring ; this action in its turn 
removing the insulator, and allowing the mag- 
nets to again attract each other; thus pro- 
indefi- 
nitely, without the expenditure of external 


ducing a motion which would go on 


forces. Among all the many schemes to pro 
duce perpetual motion, this perhaps, seems, 
upon the face of it, to be the most feasible. 
But, as if nature deliberately calculated to 
defeat every plan to produce such a motion, 
she fails to furnish the required insulating 
substance ; at least it never has been, and we 
believe never will be discovered. | 


Device to Hold the Flap of a Planer, 
Editor American Machinist : 

In your issue of June 2d Mr. Frank H. 
Richards gives a way of holding down the 
the 
necessary, Which is good enough, but some 


apron in tool-box of a planer, when 
of your readers may not wish to go to the 
trouble of putting the taper hole through the 
tool-box, and for their benefit I submit 
another plan. 

A good solid gib is made of wrought-iron 
or steel fitting close enough to drive on 
underneath at one side of the tool; a very 
simple device, easily made and applied, and 
gibs the flapping apron of the tool-box down 
perfectly secure, unless it fits so loosely as to 
be liable to drop off—a thing I have never 
known to happen, even when a very light tap 
will drive it on or off. 

CENTER PUNCH. 


Whe Spiral Gear Wheel, 
Editor American Machinist: 

Mr. Lewis, in your issue for June 9th, states 
that the process of planing the perfect spiral 
gear tooth, which I credited to O. J. Beale, 
was in use by Wm. Sellers & Co. some time 
before it was published by Mr. Beale. 

The first person to conceive an idea, espe 
cially if he reduces it to practice and achieves 
some decided result, is undoubtedly its inven- 
tor, and yet the credit of that invention will 
belong, and deservedly, I think, to the one 
who first publishes it and brings it into pub- 
lic notice. 

The process was used, and a special ma- 
chine for its application was made by the Pond 
Tool Co., then of Worcester, before Mr. 
Beale’s articles attracted general attention to 
it, and it was certainly known in Europe 
A little agitation 
would probably show many cases of its use 


more than ten years ago. 


‘before the war.” 

I took the liberty to call them Beale’s spiral 
gears, because Mr. Beale was the first person 
known to me to publish a clear account of 
What is more to 
my purpose, Mr. Beale was the first to call 
attention to the fact that they did not agree 
with the Willis theory, then the undisputed 
theory of their action. Mr. Beale made a 
pinions, exactly alike, and 
called my attention to the plain fact that they 
would work together perfectly, although 
Prof. MacCord plainly states, and evidently 
proves, that such gears will not run together 
at all. 
greement between theory and practice, that 


their proper construction. 


pair of spiral 


It was this contradiction, this disa- 


led me to study the subject, and to propose 
the theory that the contact was on the nor 
mal spiral section, rather than on the axial 
section. 

I shall be much surprised if there fails to 
arise a score of persons who knew that theory 
years ago, but suppressed it for various satis- 
factory reasons. Gro. B. GRANT. 
Boston, Mass. 


A Spring Wheelbarrow, 
Editor American Machinist : 

I have just noticed an item, which seems to 
be floating around, to the effect that some 
one has ‘‘invented”’ (what an abused word 
that is!) a wheelbarrow having “elliptic, 
springs, which greatly lessen the jar on the 
wheel, and also on the arms.” 

The writer of that item probably never 


AMERICAN 


worked much with a ‘‘monocycle,” or he 
would first and wheel 


afterward. When I wasa boy (of course this 


have said arms 
was a great many years ago) I had a desire to 
manufacture something, and so, during a va- 
cation (between hoeing potatoes and corn 
husking), I made six wheelbarrows, which 
had springs under them like sketch enclosed. 


It is a very easy spring to make, and has the 





merit of being so placed that the frame of 
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is that the products of combustion escaping 


will impinge more directly on the tubes 


A glance will show that more 


at the bottom, which will allow 


ing or priming under heavy firing, as is 


the case with vertical boilers, especially 
with submerged tubes, as the space be- 
tween the tubes is generally contracted 











SPRING 


the ‘‘ machine” will relieve it of any undue 
Anyone who has used a barrow hav- 
ing springs, will have noticed that their arms 
retained their original length much longer 
than when using the springless variety. 

I will that the vehicles made as 
above didn’t sell readily, owing to ‘‘ boy con- 
struction,” and my father, who had furnished 
the material, kindly allowed me to wear out 
several of them, one after the other, which 
enables me to speak more feelingly of the ad- 
vantage of springs. 


strain. 


confess 


The arrangement here shown is most effi- 
cient, and would be largely used if its merits 
were known. 

If the coming wheelbarrow has springs I 
don’t want it to go ‘‘ rattling down the ages” 
(though it won’t rattle so much) credited to 
fellow who the 
ELLIOTT. 


some new was born since 


war. STERLING 


Newton, Mass. 


Vertical Steam Boiler, 
Editor American Machinist : 

I have taken the liberty of sending you 
the enclosed sketch and description of a 
vertical steam boiler. It is not claimed that 
all of the features are new, but that they are 
acombination of features that have been used 
in different types of boilers. The results of 
over two years’ service, under severe trials 
and circumstances, have convinced me that 
many of the objectionable features of the 
usual vertical boiler are remedied. It has de- 
monstrated that this manner of construction 
will nearly 
approximate a reli- 
able, economical and 
boiler 


more 


serviceable 
than any other form 


of this class, In 
planning this boiler 
the objects sought 


were protection of the 
crown, or lower tube 
sheet, a large amount 
of heating surface, 
large water space at 
the point of greatest 
heat, large dry steam 
capacity, complete 
the 


tubes, first cost, and 


submersion of 


last, though not least, 
that would 
admit of being easily 


a form 


cleaned—all of which 
are important factors 
in a steam boiler. 
The simplicity of 
construction will need 
little explanation. It 
will be noticed that 
the tire box and tube 
sheet 
The upper 
tube sheet is made on 


Hand 
hole 


or crown are 
conical. 


the same angle as the 
crown sheet, which 
will admit of the tubes 
being set at an angle ; | en 
at the same time the 





WHEELBARROW. 


towards the top. 

Dry steam capacity is a desirable factor in 
a steam boiler. It will be seen that the 
steam capacity of this boiler can be _ in- 
creased to suit any service, as the dome may 
be extended upward to any desired height. 
In addition to the steam drum, we have in- 
troduced a steam reservoir for the double 
purpose of increasing the steam capacity 
and the displacement of a large body of 
water found in the center of boiler, owing 
to the angular arrangement of the tubes. 
This steam reservoir is made of thin iron or 
steel, and made water-tight. It 
extends nearly to the top of 
the dome, and down to within 


.| point of greatest heat. 
space is 
gained between the tubes at the top than 
of free 
escape of steam, thereby preventing foam- 





is to have a large supply of water at th 
In this boiler the 
water space is gradually increased to the top 
of the fire-box, and continued up some dis 
tance, thereby insuring a large supply of 
water where it is most needed. 

This boiler can be made not to exceed 
cost of the usual submerged vertical tubu! 
boiler. The facilities for repairs are fu)! 
equal to that boiler. Boilers made on thi: 
plan are especially adapted for small steamer 
tug boats, or any service where rapid stear 
ing qualities and small space is requir 
No patents, that I am aware of, prevent t! 
use of this boiler. J. E. JERROLD 


One of the Largest, 
Editor American Machinist : 

An item on page 5 of the AMERICAN Ma 
cHtIntst for June 9th reminds one how fr 
quently the ‘‘ largest” casting, shaft, stean 
hammer, etc., are chronicled, and with what 
variety of weights and dimensions. 

It is seven or eight years since Park Br 
& Co., of Pittsburgh, cast, in one piece, a: 
anvil weighing one hundred and sixty tons 
The steam hammer for which it was mad 
had a falling weight, exclusive of stean 
pressure, of seventeen with a clear 
stroke of nine feet. 

It is quite possible that the above remain 
respectively, the ‘‘ largest ever made in this 
country,” although that claim has been mad: 
for a number of smaller examples of each. 

A. B. Covucn. 


tons, 


Philadelphia, Pa. 


——_~-go—__—_—_ 


(one 














a few inches of the crown sheet, 
and is secured in position by 
brackets or bolts. The service 
pipe should be introduced at 
the top, and extend into the 
reservoir a short distance. That 
will prevent water making its 
way tothe engine. Thesteam will flow gently 
up in the large space between reservoir and 
dome, compared to the velocity through the 
service pipe. 

The facilities for cleaning this boiler, I 
think, will be admitted as more perfect than 
other boilers of this class, as the lower tube 
head and fire-box being conical, scale and 
sediment will not collect to the same extent 
the flat tube Washing and 
scouring may be done more effectively. 

The most important feature of any boiler 


as on sheet. 











1 Water line 
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tubes will be set 
square in both tube 
sheets. The result 


VERTICAL STEAM 
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Moulding an Elevator Screw. 
By F. B. SHAFFER. 


Fig. 1 represents an elevator used in mills 
and tanneries. They are generally made in 
section, as seen at Fig. 3, and bolted together. 
lugs being cast on them for that purpose 
The one shown at Fig. 1 is made solid, 
and as follows: The drag, after being 
placed in proper position, is filled with 
sand, and the shaft, with a segment of the 
screw securely fastened, is bedded in one end 
of the shaft, protruding from the end of the 
flask. The parting is made to the center of 
the pattern. The cope is then put on and 
rammed up, care being taken to have the sand 
very open, especially at the point where the 
top of the mould will be. 

After the cope is rammed up then the real 
work begins. The shaft is turned by thé 
handle at A, and at the same time, while turn- 
ing, to prevent the screw from going the op- 
posite way, it is necessary to pull on the 
shaft, and this must be done until the shaft 
is half way out, when it will cut its way out 
by simply turning the shaft. After the shaft 
has been worked out of the flask, the cope is 
lifted off, the mould is dressed, the gates cut 
and the thing is done. 
sections 10 feet 
long, or any length desired; the diameter of 
the shaft is about 3”. The total diameter of 
the blade is 10’, and the thickness of the 
blade is 2” at the shaft, and 4" at outer edge. 


These screws are made in 


- => — 


Laying out Curves for Cams. 
By Pror. A. T. Woops. 


We may define a cam in general terms as a 
curved piece by meaas of which the desired 
motion of a driven point or piece is obtained 
from some simple motion of the driving 
According to this definition, the teeth 
of gears may be considered ascams. For 
such teeth we can make use of several well- 
known geometrical curves, which can be 
readily described by rolling circles, ete., of 
may graphically an_ infinite 
number of pairs of curves which will work 


piece. 


we establish 
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together. Inthe same way there are several 
well-known spirals which may be used for 
cam curves, where certain specific motions 
are required, while the number of possible 
cim curves is infinite. 

[n laying out cam curves, graphical methods 
are the most satisfactory, and of these the 
following is very generally applicable. The 
principles can be best explained by illustra- 
tion. In Fig. 1 let C be the center about 
which a cam is to make a half revolution at 
constant speed and lift a point P from P to 
() at a constant speed, C, P and @ being in a 
straight line. Describe a semi-circle a d g 
about C as a center, with any convenient 
radius, and divide it intoany number of equal 
parts. Divide the line P Q, along which the 
point is to be lifted, into the same number of 
parts. In the figure the number of 
six. Draw radial from C 
through the points of division on the circum- 
ference a be, ete. Then starting at a, when 
the cam has turned through } of its half 
revolution, or the line C 6 has moved to the 
position C a, the point P must be lifted } of 
PQ, orto 1. Therefore lay off on Cé the 
distance C1’=C'1 and the point 1’ is a point 
on the cam curve, since it will be at 1 after the 

half turn. In the same manner, after 2 of 
the half revolution C ¢ will have moved to 
the position Ca, and the driven point must 
be lifted to 2. Therefore, laying off C2?’= C2, 


equal 


rts is lines 


we have a second point of the required 
curve. Continuing in the same way, the 
points 3’, 4’, 5’ and 6’ are found, and the 


curve a 1' 2) 8’ 4’ 5’ 6’, drawn through them, 
is the curve which will lift the peint P to 
() at constant speed, as required. In prac- 
tice, the drawing should be made to a large 
scale, and many more points found than in 
the figure. 

It has been assumed that the center Cis in 
line with P Q, as it would generally be in 
practice, but it is not necessarily so, nor is it 
necessary that the should revolve or 
vibrate at a uniform speed. To illustrate 
this, let, in Fig. 2, C be the center about 
which the cam is to turn and P Q the line 
ilong which the point P is to be lifted. 
Draw a circle through P with Cas a center. 
Assume that the point P is to occupy the 
positions 1, 2, 3, 4, ete., when the cam has 
turned through the ares a0, be, e¢ d, ete. 
Draw a radial line C P p through the point P. 
Then starting at the position shown in the 
ligure, when the cam has turned through 
the are a 6 in the direction of the arrow, the 
point ’ will be at h, and if we lay off the 
distance 4’ 1'=hA 1 ahead of 2’ and measured 
on a cirele about ( as shown, the point 1. 
will occupy the position 1, and it is therefore 
a point on the required curve. When the 
cam has turned further through the are +c, 
the point %' will be at ’4, and laying off a 
distance k' 2' = k 2, the point 2’ will then be 
it 2, and we have a second point on the curve, 


cam 


Proceeding in the same manner the points 
3, 4’, 5° and 6 are found, and the curve 
drawn through these points is the curve re- 
quired, 

We will now apply this method to a cam 
vhich is to make complete revolutions. In 
Fig, 3 let C be the center about which the 

im is to revolve uniformly once per minute, 
ad lift a point along a line P Q and control 

s descent. Assume that the point is to be 
ifted at a constant speed during 20 seconds, 
hat it is to remain at rest during 15 seconds, 
nd that it is to fall at a constant speed for 
‘) seconds. 

Divide the circle drawn through P into 
welve equal parts, each of which will there- 
As the 


me of lifting is 20 seconds, the are a bede, 


re represent five seconds of time. 


qual to four of these parts, is the are through 
vhich the cam turns, while P is being lifted. 
Divide PQ into four equal parts as at 1, 2 


ind 8. Then, asin Fig. 2, lay off p' 1'’=p1, 
2 =q 2 r’ 3'=r 8 and 2’ 4’=s 4. The 
urve a1’ 2’ 3’ 4’ is the cam curve, which 


vill raise the point P, as required. During 
» seconds, represented by the are ¢ fg h, the 
ioint is to remain stationary. Therefore lay 
ffs’ 7 =s' 4'=8 4 and the cam curve be- 
ween 4 will be 

lrawn with @ as a center. 
25 seconds, or 


and as 


an are of a circle 

The descent of 
the re- 
it is to 


and 7 


he point is to occupy 
nainder of the revolution, 


descend at constant speed, divide P Q into 
five equal parts 78, 8 9, etc.,corresponding to 
the arcs h k, k l, ete. Then laying off 
t 8'=¢t 8, u' 9’=u 9, etc., we 
the curve 7 8 9 10° 11 and a, 
complete the cam curve. 

We thus far considered the driven 
piece as a point. In practice it is necessary 
that a roller should be substituted for the 
point, and that side motion be prevented by 
guides, or by attaching the roller to the end 
of a vibrating arm. The use of a yoke in 
which the cam slides requires a somewhat 


find points of 
and thus 


have 


different construction, and will be described 
If a roller is to be used the point P 
the 
will be the 


later. 
will represent its 
which have 
pitch lines of the cams, which correspond to 
the pitch lines of gears. To find the actual 
shape of the practical cam, let the full line in 
Fig. 4 be the pitch line, found as in the pre- 
ceding figures, and let a be a convenient ra- 
dius for the roller. Then, with a radius equal 
to P a, and with centers on the pitch lines 
small distances apart, describe arcs toward 


center, and curves 


been constructed 


the center of the cam, as shown in Fig. 4. 
These small ares evidently represent succes- 
sive positions of the roller as compared with 
the cam. 
roller to move around the 
moving the latter under the roller. 
now draw a curve which just touches these 


For convenience we suppose the 
instead of 
If we 


eam 


small arcs, or is tangent to them, it will be 
the curve according to which the actual cam 
should be made in order to produce very 
nearly the same motion, by means of the 
roller, as would be produced by the revolu- 
tion of the pitch line under the point. The 
use of a roller is, however, apt to introduce 
errors. For example, suppose that the pitch 
line forms a point as at #B, then it is clear 
that the point d, at which the two sides of the 
actual cam meet is at a greater distance from B 
than the length of the radius P a. There 
fore the made would not lift the 
roller as far as the pitch line would the point, 
by the difference between Bdand Pa. It 


cam as 
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of the cam, as in Fig. 38, 
which the cam is to revolve may be of im 
portance, 
the position of the line P Q when gq’ is at ¢q. t 
It will be seen that ¢ 2’ is very nearly perpen- | ( 
dicular to the curve at 2’, 
there would be very little tendency to force t 
the point P to one side or against the guides. 


site direction to the arrow. 


comparatively sharp angle 
to the 
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any case in practice is too great, can be very | t 
readily established by making a drawing to a ¢ 
large scale, and drawing a suflicient number | 1 
of arcs to represent the successive positions | i 
of the roller. 


When the direction of the motion of the 


driven point passes to one side of the center 


the direction in 


In Fig. 5 the line ¢ 2’ represents 


and consequently 


Now suppose the cam to revolve in the oppo-. t 


The line m 10, 1 


which represents the position of ? @ when |] 


ry isatv,is inclined at a 


10°, and 
would be 


curve at 
therefore there 
a considerable side pres- 
sure and consequent fric 
tion and wear. It follows 
that 
to work in 
tion only the construction of the lifting part 


of Fig. 3, as there shown, is preferable to the 


for cams which are 


one direc 


descending part of the same figure, or to 
the constructions shown in Figs. 1 and 4. 

It is sometimes desirable, when a cam is to 
drive in both directions, that it should work 
between two rollers, and be always in con 
tact with both of them. 
pitch line of a cam to work in this manner. 
The 


the two edges of the cam, measured across 


Fig. 5 shows the 


condition is that the distance between 
the center, must be constant and equal to the 
distance between the centers of the rollers. 
Let abedefy be the curve as laid out for 
Then 


a Cg must be the distance between the cen 


the pitch line for the forward motion. 


ters of the rollers. To find the radius ('0' lay 
Cb, then hg 
to be laid off from (. In 


off on a Cg ah ag—C bis 


the length of (4, 


the same manner we lay off ¢ A=Ce and 
QO 
[4 
5 x 
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LAYING out CaMs.—SEE PAGE 6 


follows that the smaller the roller is made 
the more nearly the motion produced by the 
actual cam will agree with that of the pitch 
line and point. On the other hand, by at- 
tempting to use too large a roller, the motion 
which would be obtained may differ consid- 
erably from that of the pitch line. For ex- 
ample, in Fig. 4, suppose P f to be the 
radius of the roller. 
drawing arcs, as before, we find that they 


Then proceeding by 


overlap so that the derived curve for the cam 


would have a corner at g, and that from 7 to 


g the motion would be very different from 
that required, as shown by the pitch line. 


This is, of course, an extreme case, and is 


given simply to illustrate the principle. 


Whether or not the size of roller selected in 


(‘¢' =k g, and so on, thus finding the points 
Dy 6 on 
ward 
tion that the distances ag, f J’, ¢ ¢, ete., are 
all equal, and that the curve as laid out for 


and fon the curve for the back 


motion. It follows from the construc 


the forward motion controls the backward 


motion. 
ome 


He Was Solid on the Question of Gravity. 


A correspondent details—not for publica 
tion—his experience with the ‘‘ man who sells 
oil.” This man had a ‘‘ low gravity” oil for 
sale, and he was way up on that feature. As 
the oil was to be exposed to considerable 
heat, our correspondent was anxious to know 


its flashing point. A query to this end stuck 
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he vender of oil, but he was equal to the oc 
fasion, ‘* The flashing point,” said he, ‘‘ has 
10thing to do with that oil, but I'll guarantee 


t has more low gravity to the gallon than 


any other oil on earth.” 


A New Tube Cutter. 
The engravings herewith represent a new 
ube cutter, brought out by James R. Vance, 


reneva, N. Y. The tool is made to take a 


washer at its inner end, to fit the inside of 


ube to be cut. Then the cutting tool, shown 
an angle, is driven through the 
ube, locked in place, and the whole being 


urned around, cuts the tube off at one revo 


ution, 











NEW 


TUBE CUTTER. 


The tube thus cut off is left in shape to 
weld to without the usual scarting, and the 
operation is quickly performed. 

= aa = 
Sheet Tron Bands for Locomotive Boiler 
Lagging. 

It is the general practice to allow the lag- 
ving of a locomotive boiler to rest on wooden 
bands, strapped tightly around the barrel of 
the boiler. These bands often give consider 
able trouble by being burned, and sometimes 


“are the cause of the destruction of the whole 


lagging. To overcome this difficulty Mr. J, 
Hl. Vreeland, master mechanic of the eastern 
division of the N. Y., L. E. & W.-Railroad, 
hit upon an excellent device of making the 
bands of sheet iron. The form of these iron 
bands, when finished, resembles the form of 
ordinary channel iron; in fact, we may say 
they are miniature channel irons. They are, 
with their the 
Clanfped to the boiler, and thus presenting a 


flanges, resting on plates, 
smooth, flat surface, on which the lagging is 
allowed to rest. The expense of making and 
putting these iron bands on the boiler is less 
that 


of the same kind of iron as is used for the 


than of wooden ones. They are made 
jacket around the lagging, and often may be 
made from the iron jackets taken off old en- 
gines. In order to make these bands, strips 
of sheet iron are cut, whose width is such as 
to make the band, when finished, about one 
to one and a half inches wide, with flanges of 
sufficient depth to raise the outer surface of 
the bands above the rivet heads. These 
strips are then very easily and quickly rolled 
to the form of channel iron, and at the same 
time rolled to suit the diameter of the barrel. 
In order to allow for the difference of the 


outside and inside diameters of the bands, 
the flanges are somewhat crimped in rolling, 
but this in nowise detracts from the useful- 
ness of the band; in fact, the crimping of the 
flanges adds to their stiffness. These bands 
have been in use on the N. Y., L. E. & W. 
Railroad for about six or seven years, giving 
great satisfaction. Not only is the danger of 
setting fire to the bands averted, but they 
will hold a portion of the lagging in position 
after another portion of the same has been 
burned, which cannot always be avoided. 
Experience has demonstrated the fact that, 
with the use of iron bands, the lagging will 
last longer, and give less trouble, than when 
the old-fashioned wooden ones are used. 

We believe Mr. Vreeland deserves credit 
for this idea, as well as for many other im 
provements of his in labor-saving devices, 




































































































































































































should be addressed to the Company. 


PUBLISHED WEEKLY 


BY 


96 Fulton assintting New York, 


Horace B. Mitier, Pres’t and Bus. 
Lycureus B. Moors, Treas. 


Manager. 
and Sec’y. 





F. F. Hemenway, Editor and Mech. 
J. G. A. MEYER,) 


ssociates 
Frep J. MILLER,S Associa 


Engineer. 


Special Announcements, 


advertising patronage. Those who wish to recommend 
choose in our advertising columns, 
opinions are not for sale. 
secure either subscribers or advertisers. 

GB Every correspondent, in order to insure atten- 
tion, should give his full name and address, not for 
publication, but as a guarantee of good faith. 


or in selling machinery, nor have we any pet scheme 
to advance, or hobby to ride. 

G@ We invite correspondence from practical ma- 
chinists, engineers, inventors, draftsmen, and all those 
specially interested in the occupations we represent, 
on subjects pertaining to machinery. 

GB Subscribers can have the mailing address of 
their paper changed as often as they desire. Send both 
old and new addresses. Those who fail to receive their 
papers promptly will please notify us at once. 

Subscription. 
$2.50 a year in advance, postage prepaid in the 
United States, Canada and Mexico. 
$3.50 a year to Other Countries, 
Advert tising 
Transient, 35c. per line, each insertion, 
** Business Specials,’’ 50c. a line, 





The American News Company, 
Publishers’ Agents, New York. 

The International News Company, 
11 BOUVERIE STREET, Fleet Street, LoNDON, ENG., 
will receive subscriptions for the AMERICAN MACHIN- 
IST, at 14/7 per annum, postage paid. 

DEALERS SUPPLIED BY 


The Albany News Company, Albany, N. Y. 

The American News Company, New York, N. Y. 
The Baltimore News Company, Baltimore, Md. 
The Brooklyn News Company, Brooklyn, N. Y. 
The Central News Company, Philadelphia. Pa. 
The Cincinnati News Company, Cincinnati, Ohio. 
The Cleveland News Company, Cleveland, Ohio. 
The Colorado News Company, Denver, Colorado. 
The Detroit News Company, Detroit, Mich. 

The International News Company, New York, N 
The Minnesota News Company, St. Paul, Minn. 
The Montreal News Company, Montreal, Canada. 
The National News Company, New York, N. Y. 
The Newark News Company, Newark, N. J. 

The New England News Company, Boston, Mass. 
The New Orleans News Company, New Orleans, La. 
The New York News Company, New Y ork, N. Y. 
The Northern News Company, Troy, N. Y. 

The Omaha News Company, Omaha, Neb. 

The Pittsburgh News Company, Pittsburgh, Pa. 
The Rhode Island News C ompany, Providence, R.I. 
The San Francisco News Co., San Francisco, Cal. 
The South West News Company, Kansas ¢ ‘ity, Mo. 
The St. Louis News Company, st. Louis, Mo. 

The Toronto News Co., Toronto, Ontario, Canada. 
The Toronto News Co., Clifton, ‘Ontario, C nea. 
The Union News C ompany, New Y ork, N. 

The Washington News Company, W ee. B.C. 
The Western News C ompany, Chicago, Il. 

Tho Williamsburgh News Co,, Brooklyn, E. D., N.Y, 





Ce ee 





NEW Y ORK, JU NE 23, 1888. 
CONTENTS 
PAGE 
A New Turret Lathe 2 ase 1 | 


To Mould Cylindrical Work in T op and Bottom 


Flasks with Spindle and Sweep. By 38. 
re a al cate Sele p Xs 6 oes 1.3 
Literary Notes........... 2 
An Explosion of Powdere a Sawauet ... . <scsc 2 
Modern Locomotive Construction. By J. G. A. 
Meyer. Sixty-seventh Paper 3 
Humoreet the Frosa.’.............0.5-. 3 
A scientific School in Siberia... ............ 8 
English Boiler Inspection. By W. H. Booth. 
SO Se Sa ee Pee ae | 
Practical Details of Case-Hardening. By B. F. 
Spalding. ape 1,5 
A Chuck for Taper Shank Drills..... 5 


Letters from Practical Men: A Question as to 
Heating Feed Water. By W.H. Bailey, M. 
Light Locomotive Slides. By Chip—A Hack 
Saw Expedient. By E. H. Pearce—Magnetic 
Force Acts Through Every Known Substance. 
By J. R. 8.—Device to Hold the Flap ot a 
Planer. By Center Punch. The Spiral Gear 


Wheel. By Geo. B. Grant—A Spring Wheel- } 
barrow. By Sterling Elliott—Vertical Steam } 
Boiler. By J. E. Jerrold—One of the Largest. 


By A. B. Couch 
Moulding an Elevator Sc rew. 


0, 0} 
By F. ‘B. Shaffer. '6/ 
ef 


Laying Out Curves for Cams. By Prof. A. 

Woods Elie Ce tewe Beng nea eiuas es eh kay 6, 7 
He was Solid on the ‘Que stion of Gravity y 7 
BN Ae rrr ae 
Sheet Iron Bands for Locomotive Boiler 

ae ord cn, Sa anaes coed oa ” 
Locomotive Driving Wheels Here and _ in 

England..... ' aaa ee ; 8 
Honest Advertising : s 
A Mechanical Triumph..........-..+.... csee. 
DRT TEMEOTIINIO, 9.0.a coves coccensencnscaces 8, 9 
Questions ‘and Answers..............+. ee 9 
Ne cick a wes sna mesicane sate Ede ol 
Machinists’ Supplies and Iron.. core eoeeeee 20 


To prevent delays all Communications 


American Machinist Publishing Co. 


| 
GP Positively we will neither publish anything in | 
our reading columns for pay or in consideration of | IN 


their wares to our readers can do 80 as fully as they | 
but our editorial | 
We give no premiums to | 


GP We are not engaged in procuring patent rights, } 


postage prepaid. | 


}on the road, 


| letter to 


in stock of the mines, which, refusing to} of equal power, and boilers sufficient to 
jaccept, they got nothing. They therefore | supply them, with coal enough for the work, 
write to the Herald to announce their opinion | could not have been floated under the old 
to the effect that the man with whom they | time low-pressure construction of engines. 
made the contract isa ‘‘ colossal fraud,’ This progress, as before said, is purely 
| fact which, if they are at all intelligent, they | mechanical. The value of high pressure 


| the advertisements. 
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Locomotive Driving Wheels Here and in | They also know 
England. 


that there is always an 
| abundance of capital here in New York to 
|develop mines or to do anything else in 
| which it can be satisfactorily demonstrated 
a marriage with one’s deceased | that there is a reasonable prospect of profits ; 
wife’s sister which makes it a grave crime, land that New York men, instead of having 
and other ideas which seem to other people | to go to small country towns to get money to 
to be peculiar, your genuine Englishman has} develop good mining property, are in the 
always insisted that the ‘‘ Yankee practice” | very place where such stock can be most 
of putting cast-iron driving wheels under | re 
| locomotives was utterly indefensible, and the 
simple fact that an American locomotive is 
wrecked by the breakage of almost any other 
| part of her, rather than by a failure of the 
cast-iron driving wheels, made no difference ; 
it was wrong anyhow. American experience 
|didn’t count, and the only way to make an 
| honest driving wheel was to forge it. 


Along with the notion that there is some- 
thing about 


-adily floated upon satisfactory proof of its 
value. 

This being the the fact that New 
York men are advertising such a scheme in 
the country papers may be taken as prima 
facie evidence that it will not bear the in- 
vestigation of New York capitalists, and is a 
fraud. 
If the proprietors of the Richmond Sunday 


case, 


But now it seems, according to a writer | Register did not know this, it does not speak 
one of our English exchanges, that | well for their intelligence ; if they did know 


|‘* many goods engines have lately been built} it, and yet published the advertisement, it 


ifor the Great Eastern Railway, with cast-|does not speak well for their sincerity and 
|iron wheels, having spokes of oval section, | good faith with their readers, and the people 


|* * * and, as more than 300 have been 
made and used in active service for the past 
three years, on heavy coal and goods trains, 
they may be said to have answered every 
| expectation.” And, as if to make the matter 
| worse, the article which contains this hereti- 
cal statement was awarded a prize by the 
publishers of the Mechanical World, not, of 
course, on account of this statement, 
| spite of it. 

| It is possible, however, that it was con- 
that this fault of the author was 
atoned for subsequently in the same article, 
where, in treating of methods of fastening 
tires 


of the town which supports their paper. 

Richmond, while it is a town of considera- 
ble wealth, is also one of exceptional intelli- 
gence, and we do not imagine that any great 
amount of money was paid by its citizens 
for Tortilita mining stock, but for whatever 
business was done there in that line, if any, 
we do not see how the Sunday Register can 
be held blameless. 

We hope the day is coming when news- 
papers will be expected to be honest, fair 
and sincere, all over—in the advertising 
columns as well as elsewhere ; and when 
public opinion will not sustain papers which 


but in 


sidered 





onto driving-wheel 


centers, he says:|make a great fuss and parade about ‘‘ expos- 
\«*The Americans disdain any holding ap-|ing fraud” in their reading columns, and 
|pliauces, whatever, and boldly trust to| the same time publish advertisements which 





shrinkage alone—a fallacious proceeding, as 
the wheel and rail are constantly acting as a 
rolling mill, to the discomfiture of the tire, 
which slowly increases length under the 


bear upon their faces evidence of fraud and 
dishonesty. We have little sympathy with 
the proprietors in the loss of their $80, and 
wish that every paper which publishes ad- 
vertisements, by which assistance is rendered 
in swindling its readers, would be unable to 
collect its bills for such advertisements. 


process,” 

Now, it is with this practice, as it has been 
with the cast-wheel matter, a fact of no im- 
portance whatever, to English eyes, that the 
tires of American locomotives, though almost 
universally held in place by shrinkage alone, | at $ 
go right on giving entire satisfaction year 
after year, and that the supposed evil effects 
of this increase in length, persist in refusing 


ape 
Co-operative glass-making was inaugurated 
Sandwich (Mass.). recently, by 
opening of the works built by the striking 
employes of the Sandwich Glass Company. 
The fires were formally lighted by Rey. 
Father Griftin, amid much enthusiasm. It 
is the first co-operative venture in a town for 
63 years identified with the glass-making in- 
dustry. The new company is composed of 
intelligent young men, and likely to succeed. 
a 


the formal 


to manifest themselves; it is wrong anyhow. 
The fact is, as referred to elsewhere in this 
issue, that there is, so far as we know, only 
one road in this country which makes use of 
anything else than for holding 
and in that case it is not claimed that 
| they are any more secure, but the method is 
| employed simply because it 
| move them when worn out, 

| But the fact that some cast-wheel centers 
have been made in England, and that it has 
| been found that they do not break to pieces 


shrinkage 





| tires, 


. : A Mechanical Triumph. 
Is easier to re_ 
To those who stop to think that to drive a 
steamship at a speed of twenty knots an 
hour requires the application of just about 
‘ twice the power that it does to drive it at a 
as it has always been declared ake, : 
ie ; speed of sixteen knots, the progress of the 
they would, leads us to think that sometime : : . ey 
arn ' ‘ ae 2. last few years in trans-Atlantic navigation is 
it may possibly be discovered in England, nn 
ec eee es : " hardly less than marvelous. The last voyage 
that a driving-wheel tire, held by shrinkage | ¢ ‘ : : ; . Ab 
aan Gta ad . of the Cunard steamship Etruria, from 
Wil stay 1 S place, . , ° » 

. ain Queenstown to New York, is the fastest on 
record, being made in six days, one hour and 
fifty-five minutes, or at an average speed of 
nineteen and one-half knots an hour, This 
speed indicates that the power as applied 
to the propulsion of steamships has been 
just about doubled within the past fifteen 
years. 


only, Americans have 


known it for a long time, but that makes no 
difference. 


-_- 


Honest Advertising. 


The proprietors of a 
lished in Richmond, 
the New York J/erald, 
seems to us, they have 
ashamed of. This letter, which was pub- 
lished in the Jerald a few days ago, recites 


Sunday paper, 
Ind., have 


pub- 
written a 
which, it 


The great increase in speed of ocean steam- 
every reason to be 


ships isa triumph of mechanical skill, and is 
mainly due to better construction of engines 
}and boilers. Compounding, and the making 





that they had made a contract for publishing | of boilers capable of withstanding high 
an advertisement of the Tortilita mines to | pressure steam, has cut down the coal con- 


the amount of $80 cash. That when the | sumption to such an extent as to permit the 
bill became payable they were tendered $40 | use of engines of enormous power. Engines 


ought to have known before they published | steam has been known almost since the intro- 


duction of the steam engine ; how to carry it 


safely and use it safely, especially on a steam- 


Every intelligent person knows that there 


treated 
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steamships must be set down as a triumph 
mechanical skill. 
——__+4p>e_—_ 

Lodge, Davis & Co. have gotten up a lit! 
graph which might be called a mechani: 
work of art, if such a term were allowab! 
It represents a very beautiful young lad 
having on a very handsome dress (not too ¢ 
tensive), and holding up to view a fring 
Christmas card, with a picture of their lat: 
lathe on it, while scattered around her : 
others of their productions. The backgrou: 
is horticultural, and in the dim distance 
seen an engine and shafting ; the whole for 
ing a very pretty picture. 


ne 

The Cincinnati Press Club has establish: 
permanent quarters at the Exposition Buil 
ings, and will dedicate them Saturday even 
ing, June 9. We have no doubt that mem 
bers of the press will be welcomed. Th 
enterprise of the Cincinnati Press Club is to 
be commended. 


—_ +>. -—__ 


Imaginary Difficulties. 


Of course we do not publish anything in 
our columns for which we deem it necessary) 
to make any apologies, and we do not now 
propose to apologize for anything which has 
or may appear in our columns ; but we wish 
to call the attention of the many practical 
shop men who read our paper, to the fact 
that it is a great mistake to skip over an arti 
cle treating of a subject in which they 
terested, simply because it looks hard. 

The writer is a shopman, and knows that 
there is among shopmen a tendency to con 
clude at once that any article which contains 
many figures, especially formulas, is dry, un- 
interesting and difficult, and 
for the ‘‘ book fellows.” 

As an instance, take the case of the articles 
now running on the Expansion of Steam, by 
Richard H. Buel. Now, to the many read 
ers of the AMERICAN MACHINIST who work 
at building one or more of the many forms 
of the steam engine, or at managing them, no 
subject of investigation can possibly be more 
profitable or more interesting than that of 
the principles governing the expansion of 
steam. And no study which they can possi- 
bly pursue will be more apt to contribute to 
their success in their chosen vocation. Mr. 
Buel is a well-known and recognized author- 
ity upon this subject, and in the treatment of 
it could undoubtedly go far beyond the com- 
prehension of a great many of our readers. 
But in these articles he is making a point of 
simplicity and clearness, and any of our read- 
ers, interested in the subject, who are not fol- 
lowing him, simply because they imagine his 
articles look hard, are making a mistake, and 
losing an opportunity of getting a good prac- 
tical acquaintance with a subject which is 
somewhat intricate, and requires no small de- 
gree of skill and patience to make plain. 

The fifth paper, for instance, published in 
our issue of June 9th, may have been skipped 
by some reader who ought to have read it, 
who could have read it understandingly if he 
had tried, and who would have been very 
much benefited by having read it. , 

Don't do this, Don’t conclude that any- 
thing relating to a subject which you ought 
to understand is beyond your comprehen- 
sion, until you have wrestled with it in earn- 
est, and demonstrated it to be beyond your 
comprehension. 


are in- 


only intended 


If you always confine your- 
self to easy reading you will never learn very 
much. The mere act of studying something 
occasionally is beneficial, aside from the ben- 
efits arising from the possession of the know]- 
edge gained by it. 

It is very rare that anything appears in the 
columns of the AMERICAN MAcHINist which 
cannot be understood by any one having a 
fair understanding of 
nary intelligence. 


arithmetic, and ordi- 


Mr. Buel, as well as other writers who are 


contributing to our columns, deserve credit, 


and the thanks of the practical mechanics 
who read our paper, for the manner in which 
they make plain subjects, which are often 
a very obscure and complicated 
and their articles 


manner ; 


should not be 








are thousands of men in New York who are|ship, was purely a mechanical problem, 
continually scheming to beat somebody out! And so with high piston speed, 
of their money, and that wild-cat mining| Looking at the matter in any possible 


schemes is a favorite method _of doing’ it, ‘light, the great increase in the speed of ocean | 


skipped because they are not as easy as a b ¢. 


Often what appear at first sight to be for- 
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midable obstacles in our path finally prove 
to be mere shadows, and vanish at the first 


Pag TIONS and 
JUE> InsiERS 


under this head we e propose ‘to answer er questions sent 
us. pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address. 
If «0 requested, neither name, correct initials nor loca~ 
tion will be published. 


tol ch. 




















301) W. H. L., Florence, N. J., asks 
how solder is recovered from old tin cans, and bow 
the iron can be used for sash weights. A.The solder 
has been recovered by placing the cans upon per- 
forated iron shelves, in a furnace which was heated 
to a temperatufe sufficient to melt the solder and 
cause it to drop through into receptacles below, 
but we believe it did not prove remunerative. Scrap 
tin is pressed by a plunger into a conical die, and 
thus made into lumps of comparitive solidity, which 
are then melted ina furnace, and cast into sash 
weights, the only kind of work it is fit for. 


302) F. H., New York, asks: What are 
the weights of the following cars? Eight-wheeled 
baggage car; eight-wheeled passenger car, and a 
twelve-wheeled sleeping car? A.—The weight of a 
standard baggage car with 36 inch tired wheels and 
equipped with steam heat is about 51,480 pounds. 
Weight of a 52 feet passenger car about 52,000 
pounds. Weight of a 12-wheeled Pullman sleeping 
car, 86,300 pounds. To this we may add the weight 
of a Pullman parlor car, which is about 80,650 
pounds. These weights do not include the load. 
Probably a fair average for the load will be about 
8,000 pounds for each car. 


(308) G. W. L., Glasgow, Scotland, 
writes: Will you kindly inform me of the bighest 
working steam pressure in American locomotives? 
I have been told that 185 pounds is the regular 
working pressure on passenger trains of the N. Y., 
L. E & W. Railway. For the information of other 
engineers in the United States, I would say that 150 
pounds is the highest working pressure allowed by 
the board of trade on any locomotive here. A.— 
The highest working pressure, until lately, on the 
N. Y., L. E. & W. railroad has been from 130 to 140 
pounds. But on their new anthracite coal-burning 
locomotives, the highest pressure is 150 pounds. 
There are two roads in the United States which 
carry 180 pounds’ pressure in some of their locomo- 
tives; one road which carries 175 pounds, and two 
roads, 160 pounds. Mostly all the other roads vary 
from 130 to 150 pounds’ pressure in their locomotive 
boilers. 


(804) A. B. A., Columbus, Ind., writes: 
CC onthe enclosed sketch represents the frame 
of acar. Weight of car and load, 8,C00 pounds; Da 
dynamometer made fast to car frame, C a chain 
attached to a spool A 5 inches diameter and to 
dynamometer D. Wheel of car 30 inches diameter. 
Car is supposed to be running 6 miles per hour 
when propelling power is detached, and spool A at 
the same time is engaged with axle. What 
draft will the dynamometer show when the car 
is stopped? What distance will the car run before 
stopping? And what will be the stress on the chain 
before the wheel B will slide on the track? A.— 
You have not given sufficient data from which the 
calculation can be made; we should also want to 
know more about the construction of the dynamo- 
meter, and the condition of the rails. 


(305) J. A., Philadelphia, Pa., writes: I 
have had charge of small engines and boilers for a 
number of years, but [ am very poor at figures. 
Will you please tell me how many horse-power my 
engine will develop. The cylinder is 8% inches bore, 

6 inches stroke, 100 revolutions, steam pressure 75 
—— If you will set this in example form I may 
possibly understand it. A.—You do not state at 
what part of the stroke the steam is cut off, and 
consequently it is impossiple for us to determine 
the mean effective pressure on the piston. But as- 
suming that the mean effective pressure per square 
inch is 50 pounds, you may calculate the horse- 
power of your engine in the following manner : 
First find the cross-sectional area of the cylinder. 


‘This area is found by multiplying the diameter of 
e cylinder by the diameter of the same (in other 


This product simply shows that the engine is capa- 
ble of lifting 75470.15 pounds through a distance of 
one foot per minute. One horse-power isequiva- 
lent to lifting a weight of 33,000 pounds through 
a distance of one foot per minute, hence 
754708.5 _ 99 96, 

33,000 
total horse-power of engine. Part of this power is 
expended in overcoming frictional resistances, 
met with in imparting motion to the piston, cross- 
head and other moving parts. The amount of 
power required for this "purpose is often equal to 
15 per cent. of the whole power expended, hence 
the actual horse-power which the engine may de- 
velop will be equal to 


actual horse-power. If you will refer to the an- 
swer given to question 257, in our issue of June 11, 
87, you will find that we have followed the rule 
there given. 

(806) J.J.C., Middletown, Pa., writes : 
Would you kindly give me a rule for laying out iron 
for boilers or flues when tapered, so that one course 
can be inserted into the other? 4A.--On the plate draw 





line } i, and on this line lay off the correct width a 
6 of the plate. Through the points a and 6 draw 
lines ce and df perpendicular to ab. Next find 
the circumference of the small end of the course, 
also that of the large end; thus: multiply the out- 
side diameter, minus the thickness of the plate of 
the small end of the course by 3.1416; the product 
will be the circumference of the small end; andthe 
diameter, minus the thickness of the plate of the 
large end of the course, will be the large circumfer- 
ence. Make the length of the line df equal to the 
small circumference, so that one-half of the circum- 
ference will be on one side of the center line % i, 
and the other half of the circumference on the 
opposite side of the center line dz. In a similar 
way lay off the large circumference on the line c e. 
Join the extremities c and d, also eand/, by straight 
lines. Through the point c draw a line c¢ g perpen- 
dicular to dc, and cutting the center line i 6 in the 
point g. Find a point midway between a and g, 
and draw a curve by means of a flexible batten 
through the points c ie. Again, through the 
point d, draw a line perpendicular to ¢ d, cutting 
the center line i din the point A, and find a point k 
midway between the points 4 and’. Through the 
points dk f draw a curved line. The plate must 
then be cut to the curved lines cie andd kj, and 
also to the straight lines cd andes. A plate laid 
out in this manner is suitable for a course whose 
longitudinal seams are butt joints, because the 
lines c e and df have been made equal to the length 
of the circumference of the ends of the course. If 
the ends of the plate are to lap over to make the 
seam, then the required amount for the lap must be 
added to the circumference ce and df. 2. What is 
the lowest steam pressure required to drive a small 
engine with a cy:inder 2’'x3%"’, and a fly wheel 6 
inches diameter at 100 revolutions per minute? 
A.—The steam pressure required depends on the 
work the engine has to do, but if you simply wish 
to run the engine at the rate of 100 revolutions per 
minute without doing any work, outside of the 
work performed in running the engine, you may 
probably need a pressure of five pounds per square 
inch of piston; but this depends on the weight of 
the moving mechanism of the engine, and the 
workmanship, and therefore may require a little 
more or less than five pounds’ pressure. 
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product by the constant number .7854; this last 


duct will be the number of square inches in the | 
cross-sectional area of the cylinder ; hence we have | 
Multiplying | 
e number of square inches in the cross-section of | 
e cylinder bythe mean effective pressure per square 
neh, we have, 56.745 x 50 = 2837.25 pounds, which is 
e total mean effective pressure on the piston. 


‘Mg X 814 X .7854 = 56.745 square inches. 


‘ow, your stroke is 16 inches, and _ therefore Power cross-feed on alllathes Lodge, Davis & Co. 
ie piston, during one revolution, will move | Large hollow spindle on all lathes Lodge, Davis & Co. 
through a distance of 16 x 2 = 32 inches ; reducing | Automatic stop on all lathes Lodge, Davis & Co. 


iis distance to feet, we have 
ms per minute, we have, 
avels in one minute. 


837.25 pounds) we have 


square the diameter) and multiply this 


35 = 2.66 feet, and 
\ultiplying this distance by the number of revolu- 
2.66 x 100 = 266 feet, 
hich is the distance through which the piston 
Multiplying this distance 
66 feet) by the total mean effective pressure 
2837.25 < 266 = 754708,5 


See Grant's Gear advt. on back page. 

Link-Belting. 

Send for Catalogue of Link-Belting. 

Over 50,090,000 feet of Link Belt in use. 

Link Belt Machinery Co., Chicago and N. Y. 
Taper attachment on all lathes Lodge, Davis & Co 
Compound rest on all lathes Lodge, Davis & Co. 


See special ads. pages 15 and 16 Lodge, Davis & Co. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 
Lamb Knitting Machine Co., Chicopee Falls, Mass 


Machine work and pate making. Anderson 
Machine Works. Peekskill, N. Y. 


The Improved Justice ah 


by W. P. Duncan & Co., 


Sewing Machine Co., 


& Co., 


S. Starrett. Athol, Mass. 


gines. 


Williams, White 


MACHINIST 


The Best Upright Hammers run by belt are made 
Bellefonte, Pa. 
R. Dudgeon, 24 Columbia st.. New York, Tmproved 


Hydraulic Jacks and Roller Tube Expanders. | 


American | 


Light articles built to order by the 


orga Pa. 
Pattern and Brand Letters. Vanderburgh, Wells 
cor. Fulton and Dutch sts., New York. | 
Improved fine tools for mechanics, manf’d by L. 
Send stamp for full list. 





Humphrey’s Foundry, Bellefontaine, 0. 
Davis Key-Seating Machines. kept in stock, by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y 
“Bradley’s Power Hammers, the best in the | 
world.” 20 sizes. Bradley & Co., Syracuse, N. Y 
Burnham's turbine wheel is sold at net price to | 
mill owners. Catalogue free. Address York, Pa. 

** How to Keep Boilers Clean.’’ A book mailed 
free, by James E. Hotchkiss, 120 Liberty st., N.Y. 

Selden packing, for stuffing-box. with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y. 
Brown & Sharpe Mfg. Co. have a line of ma- 
chinery with S. A. Smith, 23S. Canal st., Chicago, TIL. 
Patents—Whittlesey & Wright, 705 8th st... N. W., 
Washington, D.C. Send for pamphlet and references. 
Tce and Refrigerating Machines, 124 built, and all 
successful. David Boyle, 521 Monroe st., Chicago, TIl. 
For the latest improved Diamond Prospecting 


Drill, address the M. C. Bullock Mfg. Co., 138 Jack- 
son st., Chicago. Tl. 
Engine lathes, hand lathes, fine tools. files and 


supplies for machinists and other metal workers. 
Frasse & Co., 92 Park Row, N. Y. 

Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker st., Philadelphia. Pa. 
Model Engines and Castings. Prices $3.75, $4.75 
and $5.75. For descriptive circular apply to Mont- 
gomery & Co., 105 Fulton street, New York city. 
Curtis Pressure Regulators, Curtis Return Trap, 
Curtis Damper Regulator. See June 9, p. 10. Send 
for circular No. 17. Curtis Reg. Co.. Boston, Mass. 
Machinists’ supplies. brass goods, m’f’rs supplies 
polishing materials, all kinds wire, metals, ete., in 
any quantity. Jordan & Gottfried ,208 Canal st.,.N.Y. 
For Best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley, 11 W. 13thst., N. ¥. Send for des’n. 
Patent Att’y. R. G. DuBois, 916 F. st., Washington, 
D.C. Reliable service at reasonable rates. Send 
for 38-page pamphlet containing list of references. 
The Hollv Manutacturing Company, of Lockport, 
N. Y.. will send, on application, their pamphlet 
illustrating pumping machinery and reports of 
duty trials 

How to remove and prevent scale in steam boilers 
ata cost of ten cents a week. Send postal for cir- 
cular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. 

W. H. Hoffman, consulting engineer, 108 Liberty 
st., room 3, N. Mechanical engineering in all its 
brane hes; working drawings for the transmission 
of power by steam, water, air and electricity. 
Parties requiring milling machine or screw ma- 
chine work furnished, in large or small quantities, 
please write to the manufacturers, E. E. Garvin & 
Co., 139, 141, 143 Centre st., New York City. 
Contract work of all kinds executed promptly and 
on reasonable terms. Parties wishing gray iron cast- 
ings in large quantities can make money by corres- 
ponding with Rawson Mfg. Co., Hornellsviile, N. Y 


A practical treatise on the steam engine, by Arthur 
Rigg. essays on the principles involved in design 
and construction of fixed engines ; 312 pages, with 
96 plates. - Sam. $10.00. E. & F. N. Spon, 12 
Cortlandt st., 


For the manufacture of 

-atented articles in line of machine work ; 
Specialties in fine light machinery ; 

Accurate cam cutting : 

Address Wardwell S. M. Co., Woonsocket, R. T. 


James D. Cardell & Co., 1900 Passyunk ave., Phila... 
Pa., boiler makers and sheet iron workers, m’f’rs of 
coils of wrought-iron pipe. return bends, ete. Ad- 
dress after June 15, Rising Sun Lane and North 
Penn. R. R. Boiler repairs promptly attended to. 
‘Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram ; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 15 
Astor Place, New York. 

‘*Binders *’ for the AMERICAN MACHINIST. Two 
styles—the ‘*Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
‘* New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers, the full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN 
MAcuHINtsT Pup’e Co., 96 Fulton st., New York. 

The series of articles by J. G. A Meyer, on “‘ Prac- 
tical Drawing,”’ now running in the AMERICAN Ma- 


Spencer, Mass., 


franchise at Kansas City, 
erection of a plant at once. 


have 


| New Bedford, Mass. 








Goddard Bros’. blacksmith and carriage shop, at 

was recently destroyed by fire. 
Austin, Flint & Day are building an addition 

{0x112 feet to their sash and blind factory at Man- 


chester, N. H. 


B. Freidburgh has been granted an electric light 
Mo., and will begin the 


“Swift ’ Sight-feed Lubricator: no glass tubes:| The Birmingham, Ala., Hardware M’‘f'g Co. has 
simple, reliable. Swift Lub’r Co., Elmira, N. Y. | been organized at Birmingham, Ala. H. M. Cald- 
Castings for small and medium sized_ vertical en- | wel] js president of the company. 


The Potter printing press works, Plainfield. Mass., 
completed an order for six printing 
Canadian Government. 


just 
presses for the 
The City M’f’g Co. will build a cotton mill at 
The mill will be three stories, 
112x206 feet ; engine room 30x60 feet. 
Thomas J. Stewart will build a large five-story 
carpet cleaning and storage works on Fifth and Erie 
streets, New York. Improved machinery will be 
used in the new building. 
There is water works agitation in Oberlin, Kan.; 
Springfield, Ohio: Washburn, Wis.; Hoopeston, 
Til: Washington, Me.; Brewer, Me.; Mt. Sterling, 
KY:: sig yy Pa.; Culbertson, Neb.; Crawford, Ga.; 
Seneca, S. C. 
According to circular by ‘ Ealy’s Blue Book” 
the business of James Jenks & Co., manufacturers 
of engineers’ supplies, has been sold to Felthousen 
& Sherwood, of Buffalo. N. Y., and the business 
will be removed to Buffalo. 


The Parish Manufacturing Company, Chicago, 
Ill., has bought the entire plant, including patterns 
and patents of the North Star Iron Works Company, 
of Minneapolis, Minn. The business and works of 
the company will be moved to Chicago. 

The stockholders of the Sagamore Manufacturing 
Company of Fall River, Mass., will build a new mill 
of 40,000 spindles, at a cost of $500,000. This will 
increase the capital stock to $800,000. The corpora- 
tion has a surplus of $148,000, and for 16 years has 
paid 9 per cent. dividend annually. 

The Electric Light Company, Taunton, Mass., has 
declared a 6 per cent. dividend and voted to add 
$10,000 to its capital. making it $30,000. The works 
will be enlarged at once, and new boiler, engine 
and two dynamos added, which will increase the 
lighting facilities by 300 incandescents and 50 are 
lights. 

The Duluth (Minn.) Iron and Steel Company have 
berun the construction of a blast furnace at 
Duluth. The plans for this plant have been pre- 
pared by Mr. Jobn Birkenbine, the engineer of the 
company, and embrace a twin blast furnace plant 
The furnaces are to be 16x75 feet, each equipped 
with three regenerative hot blast stoves. There 
will be twenty boilers and three blowing engines. 


The stockholders of the Sagamore Manufacturing 
Company have voted to build anew mill at Fall 
River, Mass., of 40,000 spindles, at a cost of from 
$500,000 to $550,000, and to increase the capital 
stock from $550,000 to $800,000. The corpora- 
tion has a surplus of $148,000, and in 16 years has 
averaged 9 per cent. a year in dividends. Twenty 
thousand seventy-six shares were in favor of build- 
ing, and 963 against. 

A newly formed company, with ample capital, 
has purchased Dr. Raub's patent for his central 
power engine, the first of which was constructed 
at the Grant Works some two years since, and 
which, it is claimed, has proven a very great suc- 
cess, It is said that ten of the engires will be built 
at the Grant Works as soon as the new company is 
ready to begin operations -—Paterson (N. J.) Daily 
Guardian, 


Philip Roban, secretary of the Rohan Bros. Boiler 
Manufacturing Company [St Louis, Mo.], returned 
last week from St. Paul, Minn., where he secured a 
contract for ten boilers, each 60 inches diameter 
and 20 feet long, for the new distillery of the St. 
-aul Distilling Company. The boilers willaggregate 
about 1,200 horse-power ; the smoke stack will be 
made of boiler iron and be 8 feet in diameter by 
120 in height.—Age of Steel. 

Cc. R. Vincent & Co., 15 Cortlandt street, New 





CHINIST, should be closely followed by every stu- 
dent. They commenced with October 23, 1886 issue, 
and up to and including June 2, 1888 issue, 51 arti- 
cles have been so far published. Copies e ontaining 


5 cents each. 
96 Fulton st., 


try or Canada, at 
CHINIST PUBLISHING Co., New York. 
Meyer. The 
in the AMERICAN MACHINIST, 
tention of railway 
Commencing with the June 27, 1885 issue, 65 articles 
have thus far appeared up to and including the 
May 26, 1888 issue. Copies containing these artic o 
sent by mail to any part of the U. S. or Canada at 5 

cents each. AMERICAN MACHINIST PUBLISHING . 
96 Fulton st., New York 


are attracting the at- 














H. Stokes is building a wagon factory at Darling- 
ton, Md 

E. F. Hanson will build a carriage factory at 
Belfast, Maine. 


at Atlanta, Ala. 
The Wilmington, Del., Electric 

will extend their plant this summer. 
The works of the Wallingford 

Company were recently destroyed by fire. 
L. C. Moore, Trenton, N. J., 


(Conn,) 








& Co,, Moline, Ill,, manufacturers, 


moval of his wire;works to Anniston, Ala, 


these articles, sent by mail to any part of this coun- | 
AMERICAN Ma- | 


“Modern Locomotive Construction,” by J. G. A. | 
above series of articles, now running | 


mechanics all over the world. | 


The Atlanta Wagon Company has been chartered 
Light Company 
W heel 


is considering the re- 


York, is the name of a new firm which proposes to 
be the eastern representatives of a number of 
manufacturers, including the Skinner Engine Com- 
pany and Ball Engine Company, of Erie, Pa., and 
| the Wainwright M’f’g Co., of Boston. T.C. Wood, 
formerly of the firm of Skinner & Wood, Erie, Pa., 
is the “Co.” Mr. Vincent also was formerly with 
|the same firm, and afterwards with the Skinner 
Engine Company. 


| The Sprinfield (Mass.) Printing and Binding Com. 
| pany, with a capital of $100,000, was organized re- 
| cently, and the following rgemyp were elected: 
| President, Louis H. Orr; elerk, T. M. Brown; treas- 


| urer, W. H. Nevins; encod L. H. Orr, H. 8. 
| Hyde, T. M. Brown, A. J. Wright and Elisha 
| Morgan. No time will be lost in moving into the 


Morgan building, between Harrison avenue and 
Hilman streets, which was engaged by the former 
Springfield printing company. 
A mechanical genius of Fort Worth has invented 
a refrigerator and cooler which possesses great 
merit, and for which he has applied for a patent. 
The fact coming to the knowledge of several of 
our enterprising citizens, they have taken the 
matter in hand and propose to organize a company 
{to manufacture these coolers and refrigerators in 
Fort Worth. There is great demand for them, and 
Fort Worth is certainly situated to supply the de- 
mand. It has not been decided yet what the capital 
| stock of the company will be. Unless all signs fail, 
Fort Worth will, before a great while, be a manu- 
| facturing center.—Zhe Gazette (Fort Worth, Texas), 


| 
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Machinists’ Supplies and Iron. 
June 7, 1888. 
Iron—American Pig—We quote Standard Lehigh 
brands $18 to $18.50 for No.1 X Foundry; $17 to 
$17.50 for No. 2, and $15 75 to $16.25 for Grey Forge. 
Outside brands are lower, but so irregular in price 
as to make quotations very difficult 


+ WANTED 


“ Situation and Help” Advertisements cnly inserted 
under this head. Rate 30 cents a line for each winser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
Jor the ensuing week's issue. 


NEw YORK, 





al, 
~o- 


7) 


Wanted—Men to examine 8. S. planes; see p 11. 
Situation wanted by ghee maker, accustomed 
to general macbine work. R. Am. MACHINIST. 


Wanted 
machinist. 


Steady situation by a good practical 
Address 8. J., care AM. MACHINIST 
Wanted—Position by a young man; good 
chinist. Address Box 362, Chicopee, Mass 
A“Norwegian engineer seeks employment as 
draftsman ; knows English. Box 102, AM.MACHINIST. 
Wanted—Competent ‘machinists on lathes and 
pete be Pond Machine Tool Co., Grant ave., 
Plainfield, 
First-c ins ss machinist and toolmaker wants work 
in N. Y. City or vicinity ; capable of taking charge 
of men. Capable, Am. MACHINIST. 
Wanted—Position as fore man or 
ager of boiler shop ; 20 years’ experience ; first-class 
references. Address Mechanical, Am. M ACHINIST. 


A young man wishes a permanent situation as 
mech’! draftsman; is a machinist and a Technical 
school graduate ; best ref. Box 101, Am. MACHINIST. 

W anted— Foreman, American, for brass foundrv ; 
thirty furnaces; must thoroughly understand mix- 
ing of metals and be capable of handling men. H. 
W., Am. MACHINIST. 

Wanted—A position as draftsman, by one shortly 
in this country; speaking German and but little 
English; capable of making copies or drawing to 
sketches. Address M.S. 8., Am. MACHINIST. 

Wanted—In the interior of Pennsylvania, for 
about two months, a draftsman familiar with loco 
motive work. Address, stating experience and 
salary expected, O. B., P. O. Box 262, New York City 

Wanted—Situation as foreman of boiler works; 
has had large experience on every variety of work, 
and tre management of workmen: knows how to 
work men and tools up to their full capacity; can 
make drawings and estimates. First-class reter- 
ences from former employers in above capacity. 
Address, B. M., AM. MACHINIST. 

Wanted—By a thoroughly successful superintend- 
ent of machine shop and foundry, and practical 
machinist of twenty years’ e perience, a change 
after Aug. 1. 1888; now has entire management of 
plant .of 100 men in New England; best of refer 
ence; would accept situation as superintendent or 
as foreman of machine shop at reasonable figures 
George H., AM. MACHINIST. 


ma- 


ge neral man 





J MISCELLANEOUS WANTS. +- 
Advertisements will be inserted under this head a‘ 
35 cents per line, each insertion. 
Crescent steel tube scrapers are unquestionably 
the best. Crescent Mfg. Co., Cleveland, Ohio. 
Crescent boiler tube cutter, for setting new and 
removing old tubes. Crescent Mfg. Co,, Cleveland,©. 
Wanted - Parties having machinery specialties to 
build, to correspond with. Box 75, AM. MACHINIST. 
Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 
Correspondence solicited with parties having ma- 
chine or foundry speciaities to build. Honesdale 
lron Works. Honesdale, Pa. 


Adamantine adhesive for making steam gotta: 
stops leaks 1n boilers, stops pitting. Chas. Barnes 
& Co., Cincinnati, Ohio. 

Wanted—To buy second-hand lathes, planers and 
shapers of all sizes; must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert streets, 
Cincinnati, Ohio. 

For Sale —-My patent flue cleaner, or would like 
to get it man’t’d on royalty : see cut in this paper, 
June 9, 1858. For further information address E. D. 
Weston, Jackson, Mich. 


For Sale—In Birmingham, Ala., machine shop, 
equipped with best make of new mach’y ; a bargain 
for most any manufacturer with moderate capital. 
Opportunity, Am. MAcHINIsT, 

Machine shop and foundry for sale, to rent, or 
partner wanted. Very good location, with two rail- 
roads running by shop: poor health the cause of 
this offer. Address G. R. H., Am. MACHINIST. 


August C. Christensen, M. Am. 8S. M. E., 24 State 
st. (Battery), N. Y.;463 Henry st., Brooklyn. Working 
drawings and superintending the building of ma 
chinery; steam, pun ping and gas engines indicated. 

100 horse-power engine, Fitchburg make, 15x30 
cylinder; cost $3,000; No.7 Berryman heater; 50 
ft. 5 in. wrought iron exhaust pipe; 60 ft. 12 in 
belting: one six-foot driving pulley, 12 in. face; 
whole lot cost $3,700: will be sold for $1,500. H, 
E. Parson, 35 Liberty st., New York. 

Ernest W. Naylor, consulting engineer and drafts 
man, plans and estimates for all kinds of bydraulic 
flanging, bending, forging, and other 
hydraulic shearing and pune hing machines, jacks, 
capstans, cranes, hoists, lock gate and’ ‘sluice 
machines; Bessemer and steel plant ingot cranes: 
center cranes, blowing and rail mill engines, ete. 
ete.; fixed and portable hydraulic riveting pi unt; 
pumping engines and accumulators, ete., 
Offices J. & K., 149 Broadway and Liberty st., 


presses ; 





BORING AND TURNING MILLS . 


LATHES PLANERS DRILL PRESSES 
F.P.MICHEL ROCHESTER N.Y. 





AMERICAN 


BRADLEY’ UPRIGHT 


CUSHIONED 


w HELVE 
> HAMMER 


Combines all the 
best elements es- 
P sential in a first- 
class Hammer. 
Has more good 
points, does 
more and 
better work 
and — costs 
less for re- 
pairs than 











any other Hammer inthe World. 


Bradley’ rale's HEATING FORGES 


Established 





With a manufac- 
turing experience 
of over half 
acentury, we 
recommend 
. these machines 
ia to be the best, 
simplest, most 
durable and 
Aug 30,1887 ) A combining all 
For fae a wipers the essential 
Indispensable in all elements. 


shops to keep Bradley's Cushioned Hammers and 
men fully employed: and reduces cost of production. 


BRADLEY & tae Syracuse, N.Y. 





andLABOR saved by using 
thissolid, strong, durable, 
firm-hold, ‘uick- working 

Lever (Not ‘aed ise. Hasimprov- 
edT ~~ Pipe and other attachments. 
»y thetrade. Send forcircular, 


TOWER & a 


95.Chambers Street, w York. 
Successors to MELVIN PO lg 


TANITE FOR SAW MILLS 


FOUNDRIES AND 
EMERY WHEELS 2m |MACHINE SHOPS. 


CRINDING MACHINES! For Circulars address 
THE TANITE COMPANY, STROUDSBURG, MONROE CO., PA. 


Or Hh A. ROGERS, 18 John &t,, XY, 














“* Star” Screw Cut- 
Foot Lathe L. ting Auto- 
Swings matic Cross 
9x25 in. A Feed, ete. 
Son Sear amet "ecreaaecnen 3 
seme aan Sa Ser ee ence 
Scroll Saws, 4 Catalogue 
Circular ‘ree 


Saws, Lathes 
Mortisers 


of all our 
Machinery. 














Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y 
American Standard Gauge & Tool Works, Wilmington, Del. 


Makers of Implements for Standard Measurements. 





Over 
35,000 
in 
Use. 





F lat Bar Gauge. 





ee rescent Gauge. 


JAS. A. TAYLOR | & CO. 


THE HUSSEY RE-HEATER 


Bk EXHAUST STEAM. 


fr 
Nib ‘d 








SS 


% 
wi 


Ure 4 = iy 
' re 


USS 


:| Super-Heats Live Steam, 
Heats Air or Water 


WITHOUT COST, 


The Hussey Re-Heater and Steam Plant, 


IMPROVEMENT CO. 








A 8. Haton, President. 15 Cortlandt St, N. = 


8. D. BREWER, Gen’] Manager. 
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93 Liberty St., 
NEW yore. | 


| 113 Foderal St., 


BOSTON. 


MACHINIST 
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THE DEANE STEAM PUMP C0, 
HOLYOKE, MASS., 


New York, Boston, Chicago, Philadelphia, 
St. Louis, 


Manufacturers of 
STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 





SEND FOR CATALOGU}, 





MACHINE TOOLS ON HAND 


10in., 16in. and 22in. Planers, 


hand. 


THE HENDEY 


15in., 24in. and 25in. Pillar Shapers. 


FOR IMMEDIATE DELIVERY. 


15in. and 20in. Traverse Shapers 


18in. x 6, 8, 10 or 12ft. Engine Lathes, (Ne, 
Pattern.) 10, 12 and 15in. Speed Lathes. 


Also our Forming Lathe for special brass work, 


Larger size Planers at short notic¢. 
A few 2d hand tools also o; 


MACHINE CoO., 
TORRINGTON, CONN. 





THE REASON 


Western Office and Warehouse, 
64 and 66 So. Clinton St., Chicago. 


CRESCENT S 


Pittsburgh, Pa. 


You now find so much CRESCENT STEE) 
used in large shops, where results are close] 
watched, is on account of the superior qualit 
and quantity of work done by tools mad 

from it. 


MILLER, METCALF «© PAREKIN, 


TEEL WORKS, astern Office and Warehouse 


480 Pearl St., New York. 





Saws. 
ontrial. Cata 
167 West Second 





OUR NEW 18 in. POWER EN 


Sebastian, May & Co.’s Improved Screw Cutting 


rota LAT HE S sore: 


Drill Presses, Shapers, Band, Circular and Scroll 
Machinists’ Tools and Supplies, 


Lathes 
logue mailed on application. 


Street, CINCINNATI, O. 


CINE LATHE IS NOW READY 











Apparatus, Filter-press 





Kent Ave. and 
South roth St., 


GUILD & GARRISON, === 


Builders of Steam Pumps, Vacuum Pumps, Vacuum 





rn Foundry of T. Shriver & Co., 


333 E. 56th St., 





Nice Castings, Smooth and True to Patterns, 
of very best brands of Pig Iron. 


CASTINGS IN QUANTITY AT FAVORABLE PRICES, 


PARK MFG. CO. 


MANUFACTURERS OF 





34 
Beach 
Street, 
Boston, 


Mass. 
The Park Injector, 


EJECTORS anp JET APPARATUS. 


PEED TO BOILER 





Pumps, Air Compressors, etc, 
PUMP 


Baldwinsville aes Centrifugal wow. 


TBVIN VAN WIE, Prop. 
SYRACUSE, N.Y. 


Vertical, Horizontal 
= Suction rualt. 










gu re ing Outfits a 
Specialty. 


W. C. YOUNG & CO., “icsciso.sc* 


Engine Lathes, Hand Lathes, 


Foot Power Lathes, Slide Rests, Etc. 








THE CELEBRA'TED 


HEALD & SISCO 


~ GENTRIFUGAL PUMPS 


Vertical and Horizontal. 


COOKE & CO., 
22 Cortlandt St., New York. 
In Writ 
ing Men- 
tion this 


Paper. 








Cc 





FRICTION 


LUTCH PULLEYS AND 


CUT-OFF COUPLINCS 
JAS. HUNTER & SON, 





North Adams, Mass. 





LIGHTNING 


SPECIALLY 
BRACE 


REID’ 









Y DESIGNED FOR 
RIN NG SCREW DRIVING &¢ 











LIGHT BOR 


~ NICKEL PLATED 
ROSEWOOD TRIMMINGS 





$ 2 50 307H BG EID aa Ws 






DY \\ 
Aaa add de \ 





STEEL BALLS 


FOR ANTI-FRICTION BEARINGS, | 
OF BEST CAST STEEL. 


HARDENED GROUND & BURNISHED. 
8-16" to 3” Diameter. 


Samples and prices on application. 


SIMONDS ROLLING-MACHINE Co. 
FITCHBURG, MASS. 


FOR SALE. 


One 50x50 x 13 Planer, New Haven, 

poarty new. One 42 x 24 Lathe, David 

Pond, nearly new. One 50 inch Radial 
Drill, W Arron, A no. l order. One hori- 
zontal Boring Machine, New Haven, A 
No. 1 order, 


LODGE, DAVIS & CO., 
6th & CULVERT STS., CINCINNATI, OHIO. 











BETTS MACHINE COMP’Y, 
WILMINGTON, DEL., 
MAKERS OF 


Metal-working Machine Tools 


OF SUPERIOR QUALITY, 
FOR USE IN 
MACHINE & RAILWAY SHOPS. 











In 


Pipe. 


11) 


wT. 





comf 








SL 
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NICHOLSON FILE COMPANY,| — REDUCED PRICES oF LECOUNT’S STRAIGHT TAIL DOG. 

5 2 No, INCH, PRICE, No, INCH. PRIOB 

PROVIDENCE, R. I. BS ah ee: OE 

A ee ee one 

. S25 5... .1% ‘80 14 ys | 210 

TAR, 6.....18%.... 95 15 iM £75 

ae Tass .1% .95 16 seve We 

Files and Rasps. fie Bate 

on 9 2 1.20 18 6 5 00 

G& 1 Set to 2in. 7.80 Full Set .... 31.10 





In magnitude, variety 


duct, this company has no equal in this, 
or any other country. 


and excellence of pro- 








—E 





am Pipe. 


Ste 


Price 
U apt uc ity. 
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THE “VOLUNTEER” 
UP-DROP, SIGHT FEED, LUBRICATOR, 


FOR STATIONARY ENGINES AND PUMPS OF 
ALL KINDS. 
GLE OR DOUBLE CONNECTION. 


NOB 20 < 4s 


"NATHAN MANUFACTURING CO., 


Send for Cat: 


(GATES PATENT.) 
LUBRICATORS FOR SIN- 


PRICE LIST. 
eg 1 2 3 
.- $10.00 | $12.00 $15.00 
spt. | $ pt. + Pt. 





94 LIBERTY STREET, NEW YORK, 


vlogue. SOLE MANUFACTURERS, 








Establishea ae 1874. 


CLEVELAND TWIST DRILL 


24 and 26 West Street, Seven, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 


co. 


















For Sale 
at 
Factory 
BU [37,100 DUPLEX TEA ME F Prices 
GHURCHABIRD SAUL MECHANICS Ts )iiil by 


dall 


ton, 





Cc. 8. 


A. Aller, New York; 8, C. Nightingale & Childs, Boston; Hen: 
Snell, P hilade’ ‘Iphia; Thos. J. Bell & 


Goulds & ‘Austin, C hicago; monty & Pierce Machinery Co. 
Denver, Col; 

Manistee, Mich.; Jas. 
Saginaw: Adolph Leitelt, Grand Rap ids; 
Paul, Minn.; Rundle, Spence & Co., Milwaukee: Joshua Hendy 
Machine W orks, San_ Francisco; Flynn & Emrich, Baltimore; 
Forbes, Liddell & Co., Montgome ry, Ala ; Bailey & Lebby, a 


O. B. Goc odwin, Norfolk, Va.; Columbus Supply Co., Columbus, O. 


Co., Cincinnati; Shaw, A 
&C o., Toledo; The George Worthin ; 


h, Pa.; Jos. Baur, 
Jenks & Co., Detroit, Vickes Bros., East 
E. F. Osborne & Co., St. 


sheriff & Ashworth, Pittsbur 


S. C.:. Pond Engine ering Co., St. ‘Louis and Kansas Cit 


Leeds & 6 0., Minne apolis; H. D. Coleman, New Orleans. 














ROOTS’ 
Force Blast Rotary Blower 


rounnes=s. mare a. Paeavee 
BEs, VENTILATION, ETC 


& « 


SLOW SPEE 
POSITIVE 
PERFEC TLY 2 ALANCED. 


Best Mechanical Construction. 
P.H. & F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 


5, TOWNSEND, Gen. Act.) 99 Cortlandt si 








COOKE & CO., Selling Aats. NEW TORE. 


In Writing. Please Mention This Paper, 


COILS & BENDS 


—— OF a 
IRON, 
BRASS and 
COPPER 


PIPE. 


‘y ALL STYLES. 
THE NATIONAL PIPE BENDING 0., 


82 River Street, NEW HAVEN, pr 


JOHN WILEY g SON i. ASTOR PL, 


NEW YORK. 
—— PUBLISHERS OF 


SCIENTIFIO AND INDUSTRIAL WORKS. 


Send for Catalogues and Circulars.—Free by mail 














a Pee pa a 
OS ibe = 


Li Per eC Or 
MACHINIST'S SCALES, 


PATENT END GRADUATION. | 
We Invite Comparison for Accuracy with all others, 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 


es ‘es 
















CURTIS & CURTIS, 


Successors to FURBES & CURTIS, 
66 JOHN ST., Bridgeport Ct., U.S.A. 


MANUFACTURERS OF 


a} 

) The Forbes Pat. Die Stock, 

| Pipe Cutting and Threading 
Machine, ete. 

A portable cutting and thread- 
ing machine with which one man 
can with ease thread pipe up to six 
m inch diam No vise is required. 


LM Send for Illustrated Catalogue. 








QUICK ACTION VISES. 








BEAUDRY’S 


DUPLEX 


Power Press 


COMBINING 


PRESS, SHEARS 
AND PUNCH. 


BEAUDRY & = 


(F« ornpe arly of -au- 
ry’ plight Eo we 
dl, 


Sole hg 
Also manufacturers of 
HARD COAL HEAT- 
ING FORCES. 
Room 4, MASUN B’DG, 
70 KILBY ST., 
Boston, Mass. 





—TIrS— 







Purchasers of 
McGOWAN PUMP C9, 
Established 1862. 
CINCINNATI, O. 
Manufacturers of 


“Hero” Vertical 


ry BOILER TEEDERS 


“STANDARD” 


»», DUPLEX PUMPS, 


With Brass 





Cc. W. LeCOUNT, So 


uth Norwalk, Conn. 













\ BOILER FEEDER 
PUMPING MACHINERY 
FOR ALL PURPOSES. 





BREWERS AIR PUMP 
MANZ 


P 











me | pee : : 12 
' 





\ = 


. 
“T0f. , 
- = i's, 


r 

oe 

<./ : 
D 








SEND FOR CATALOGUE 
AND PRICES. 

















WHAT USERS THINK OF THE 








Hall — pana Buplex 
The pump in use at our malt house, of your make, 

HALL | has proved a success in every particular, and I can | 91 LIBERTY 
STEAM recommend the same to anyone wanting a first-class STREET, 
PUMP co, | PNP aa NEW YORK. 
BENJ. F. Hui, Supt. Greenway Brewing Co., 

Syracuse, N. Y. 
Steam Pump. 





| TOOLS, SUPPLIES ano MACHINERY 


Manufacturers of 


Office and Works, 
13 to 
FITCHBURG, MASS. 

Send for Catalogue (E.) 


METAL-WORKING MACHINES. 


21 Main Street, 


FITCHBURG MACHINE WORKS. 








RODS, AND DEEP 


WROUGHT IRON TUBING 


HARDWICKE & WARE, 


BUFFALO, 


‘}ARTESIAN, SALT AND OIL WELL PUMPS, SUCKER 


N. WY. 


WELL SUPPLIES. 
AND STEAM PIPE. 





HOP 





Send for Catalogue D. 


The HOPPED Line=Steam Fesd~Water Purider, 


Guaranteed to Prevent Scale in Boilers, 
Using any kind of water. 


Hard Sheet Steel Troughs, Easily 
Cleaned. 


PES MANUFACTURING CO., 


SPRINCFIELD, OHIO. 





The cman Mit. Co. 


BRIDCEPORT, CONN. 


Water, GAS AND STEAM Fitters’ Tools. 





STOCKS AND DIES FOR PIPE, BOLTS AND BRASS 
PIPE WRENCHES, PIPE VISES, ETC. 


SEND FOR CATALOGUE. —— 


HENRY CAREY BAIRD & CO., 
(ndustrial Publishers, Booksellers and Importers, 
810 Walnut St., Philadelphia. 
Our New and Revised Catalogue of Practical and Scien- 
tifle Books, 80 hofe 8vo., and our other Catalogues and 

Circulars, the whole covering every branch set bag aay 


to the Arts, sent free and free of pc 
part of the world who will furniah his 


Best System PUNCHES and nes 








y one 









FOR PUNCHING IRON AND STEEL. 
MONTGOMERY & CO., 


105 FULTON ST., NEW YORK, 





FOR ALL BRANCHES OF THE MECHANICAL TRADES. 


Illustrated Catalogue (300 pages) mailed on receipt of 
Fourteen Cents. 


NEW SELF-SETTING PLANE. 


ASK YOUR DEALER FOR IT. 
Sample sent as per Circular, 














Bemovable Water Cylinders. 


Send for Circulars 





UNION STONE COMPANY, 


38 & 40 HAWLEY ST., 36 JOHN ST., 
BOSTON, MASS. NEW YORK. 





“S.c ONAA 


D. GRINDING MACHINE. 


114 in. Steel Arbor. Takes Emery or Corundum 


Wheels to 20” diameter. Of this style we have six 
sizes, to suit different classes of work, from %"' to 
2% = Arbor. 





WORTHINGTON 
Independent Condenser 


ADAPTED TO 


STATIONARY AND MARINE — ENGINES 
SURFACE CONDENSERS 


And Vacuum Pans 
High Range of Vacuum assured 
REGULAR IN MOTION DURABLE AND 
COMPACT 
CORRESPONDENCE DESIRED 


HENRY R WORTHINGTON 
NEw YORK 
BOSTON PHILADELPHIA 





Gage Tool Co, 








CHICAGO ST LOUIS SAN FRANCISCO 
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Boilers for Export, or for Use in 
Undeveloped Regions. 


Packed for Transportation on Mule back, in Cases weighing not over 275 lbs. 
Easily erected. Self-contained. No brickwork required. 
No rivets, expanded joints, calked seams, or packing. 


HARRISON SAFETY BOILER WORKS, 


GERMANTOWN JUNCTION, PHILADELPHIA, PENNA. 


iT] TEA 33 A VALUABLE BOOK for EVERY 


STEAM USER AND ENGINEER, 
PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX COMPANY, 


Manufacturers of 


WATER-TUBE BOILERS, 


107 Hope St., GLASGOW. 30 Cortlandt St., NEW YORK. 


TNE LOWE BOWER [re-worr vere in 











FEED-WATER HEATER AND PURIFIER, 


Combined with PUM 

" After 10 years’ 
existence is still 
unequalled for 
durability, effi- 
ciency and econ- 
omy. Manufac- 
turers should 
carefully inquire 
whether their 
motive power is 
generated with 
all possible econ- 
omy. _Investi- 
gation costs but 
little time and 
will be very re 

\ munerative. 

Send for Descriptive Pamphlet. 
FRANK M. CLARKSON, Detroit, Mich, 


EASTERN AGENT, 


WILLIAM #, BAILEY, 
5 Dev_Street, Room.23, NEW YORK. 


gc” The Bate cevenavo 


GENERATOR 


Generates steam rapidly and economi- 
cally. Constant circulation of water. 
Easily Cleaned. Furnace produces per- 
$ectcombustion, Best evaporative duty. 
Material and workmanship Al. Large 
number in use. 


WM. T. BATE & SON, 


Sole Manufacturers, 


¥ Conshohocken, Penn. 


- THE WAINWRICHT M’F’C CO. 


MEDFORD, MASS. 
BY THE USE OF 


CORRUGATED TUBES 


IN OUR 


FEED-WATER HEATERS 


we gain Strength, Heating Surface, and freedom 
from Leakage by Expansion and Contraction. 
SEND FOR ILLUSTRATED CATALOGUE. 


Weitmyer Patent Furnace, 


Manufactured and Sold by 


FOUNDRY AND MACHINE DEPARTMENT 


For burning screenings, cheap fuel , etc 
HARRISBURG, PA, 








Over fifty years’ competition has proven 
this system of boiler to be the best in every 
respect. The LOWE BOILER, with ail 
odie gpant is the simplest, best wearing, 
and most economical of any kind of fuel. 













Boilers and Feed Water Heaters (free) to 


BRIDGEPORT BOILER WORKS, 


BRIDGEPORT, CONN. 

















Fig. 
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Ide Auto. Engines. Portable and Trac- 
tion Engines. Steam Road Rollers. Boil, 
ers of all descriptions. 


STANDARD 


UUGHE 
”_ 
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BEST CHARCOAL IRON 


Lap-welded BOILER TUBES 


SYRACUSE TUBE CO., SYRACUSE, N. Y. 


PRCKS PAL DROP PRESS. 





HARLES ‘MilRRAY=< 
h/ ENGRAVER on WOOD \@ 
S ANN ST.# NEW Yorr«: 





BEECHER & PECK CONN, 


DROP BORGINGS 6: sree. 


BEECHER & PECK, NEW HAVEN CONN. 


BAILEY’S PATENT COPPER CAP FUSIBLE PLUG. 


A Cheap Means for Preventing Accidents to Steam Bollers through Low Water. 


The fusible metal is kept from contact with the water 
thereby avoiding the chemical and mechanical action, which would otherwise 
crevens it from melting. Capisreadily removable, permitting free inspec- 

on. 

_ Highly recommended by the chief Boiler Insurance Companies of Great — 
Britain. Over 150,000 sold in Europe since first introduced, with increasing 
sales. Highly recommended also by the U.S. Board of Supervising In- 
spectors of Vessels at Washington, D.C ; by Prof. R. H. Thurston, and 
many other eminent expert engineers, as superior to any now in use, and 
ae all requirements, Highly recommended also by a number of master 
mechanics, 


GEO. VAN WAGENEN, Sole American Licensee and Manufacturer. 
=" Tlustrated Pamphlets on Application. 233 West Street, New York City, 











WECTOOTT CHUCK 60, 2m Qnsida Steam Engined Foundry bo, ONEIDA, i. ' 


Manufacturers of all kinds of Lathe and Drill 





Scroll Combination 3 or 4 | 


| 
| 
Jawed. Jaws reversible. 
Diameter. Ca ity. | 
4 9-16 in. 51-2 in. 
71-2 in. 8 in. es: 
101-8 in. 12 in. pee 
13 5 ° = 





1 
ane ihe 
| -2 in. 2 ° 
SEND Catalo ue ad fn 25° in. 
| 24 lo 3 n. 
FOR > | 3% in: 36 sin. 
} 36 in. 1B. Sito) 


WESTCOTT’S PATENT. 
TRADE MARK. 





Hydrostatic Machinery, 
PRESSES, PUMPS, PUNCHES, 


ACCUMULATORS, 
oul Jacks, V alves, 
-_ FITTINGS, 

Vault Elevators, Etc., Ete. 


WATSON & STILUMAN, | 


= 204-210 E. 48d Street, N. Y. iectenanl Ww 


CHUGH S| ierseertescor cs. 


THE HORTON jes LATHE CHUCK 






— 








Windsor Locks, Conn., U.S.A. 
Send for Illustrated Catalogue. 








at Manufactured by A NEW CATALOGUE OF 
THE HOGGSON & PETTIS MFG. CO. 
Est. 149. | NEW HAVEN, CT. CUSH MAN CHUCKS 





JUST ISSUED. 
Containing new designs. Sizes and prices sent free 
on application to the 


CUSHMAN CHUCK CO., 


HARTFORD, CONN, 


PINION KEY CHUCKS. 


A geared scroll chuck with the pinion on the key 
shaft It has been used for years by the largest 
electrical and instrument factories in the U.S. It 
is warranted durable and true. Ask for it at your 

















dealer’s. 
PUNCH AND DIE GRINDER, 
THE D.E.WHITON MACHINE CO. =~ Be 
NEW LONDON, CONN. Pri 2 Bae a a A Plats 


of square or. circula: 
pieces requiring one o! 
more finished face 
Works equally well or 
hard steel, chilled iron or 
softer metals. Can bea 
ranged to grind conv: 
concave or flat surfac: 
Work can be ground to 
NM any desired thickn 
or several piece 
, round to sani 
hickness, 

Write for Circu 
r. 





WELDLESS 
SMOOTH 
INSIDE & OUT, 





Base Springfiel 
> Glue and Emery Wheel Co.. 


SPRINGFIELD, MASS 





PATENT UNIVERSAL SCREW-CUTTING CENTER | | 


y were co., IWIST DRILL GAUGE. 


Fine Machinists’ Tool, —E. Boston, Mass—Send for Circular, 
DELAFIELD’S PAT. SAW CLAM}! 











WE MAKE 
THE BEST 


De 
N 





With Saw for Cutting Metals. Saves allthe broxen hack- 
saw blades. In use overtwo yearsin all parts of the country. 
The new Clamps have the edges beveled that hold the saw. 
Free by mail for 50 cents. Extra blades, 1-2 in. wide, 7c. each, 
70c. per dozen; 1 in. wide, Stubs, 35e. each. Free by mail. 


NOROTON MFC. WORKS, NOROTON. CONN. 


ELLIOTT DRILL PRESS 


REDUCED TO 


BS5_00 


QUALITY BETTER THAN EVER, 
Send for our New Picture Book. 


STERLING ELLIOTT. NEWTON, MASS. 
Sterling Emery Wheel Co., 


Factory, West.Sterling, Mass. 

5 Office, 17 Dey Street, New York. 
Our Wheels for Machine Shop 
Work and Tool Grinding 
Superior to all others. 
Send for Catalogue just published. 


LATHE 
Center Grinder 


For trueing hardened 
centers in place, 


(S URRIERQAONYDE 


NIT KW ORCESTER, MASS 


ELECTRIC LEATHER 
BELTING. 
WIRE SCREWED. 


RUNS SMOOTH AND EVENLY. 
SPECIALLY ADAPTED FOR 


Dunamos and Swift Run- 


hing JMachinery. 
CHAS. A. SCHIEREN & CO., 


(Manufacturers,) 


19 FERRY STREET, NEW YORK. 
m J.E.LONERGAN & CO. 


211 Bace St., Phila. 
mW Manufacturers of 


PATENT OILERS 


Cylinder Sight Fee: 
Cups, Governmer 
































A cheap and effective tool, 
needed in every well-reg- 
ulated machine shop, 





Regulation Po 


ES Safety Valves, f« 
Write for prices to 











Locomotive, Sta 

TRUMP BROS. tionary and Marin 

Boilers, also tl 

; MACH. C0. vaaaiaes* fiat 
WILMINGTON, DEL. Trap. 





GREENWOOD'S UNIVERSAL PLANER CHUCK. 


For Straight, Curved 
(Concave or Convex), 
ante Ly Used on 
aner w ross-Fee 
for Links, Wedges, Keys, etc. topees 
sable tor Locomotive Builders and Master 
Mechanics, 








PEDRICK & AYER, 1025 Hamilton St, Philadelpnia, Pa, 
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MORSE TWIST DRILL AND MAGHINE COMPANY, New Bedford, atass. 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





— 


DRILLING MACHINES. 


ALL STYLES WITH 


Latest Designs and Improvements: 
For cuts and prices address, 


_ BICKFORD DRILL 60., 


=———— Front & Pike Sts., Cincinnati, * 


BARKER & (C0O., 


Manufacturers of 
Iron and Brass 
Working 


| MACHINERY 


> 140 & 142 E. Sixth St., 
Near Culvert, 


CINCINNATI, 0. 


SEND FOR CATALOGUE. 


ORE STER MACHINE SCREW CO. 


WIPO 


a at aS ah ae at a ate ak ak at at at at al Ok 


. Manufacturers of Set, Cap 
and Machine Screws, Studs, etc. 








wiLLIAM 







_ circulars and 
prices. 
















We are making a specialty of 
14Inch ENGINELATHES; 
And are selling them at such very low 
prices that even the Poverty- 
Stricken can afford to buy them. 

Don’t sleep another night until 


you write us for Phototypes and | SASEUNe MAGEINEOO.. <5 Water Ot. SIECEEORS. MASS. 


Prices. §. Ashton Hand Mfg. Co., 


Toughkenamon, Pa. 


/\ BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


Machinist, 
Successor to 











BREHMER BROS. 
440 N. 12th St., Philadelphia, Pa, 





COMPLETE STEAM PUMP 

ONLY SEVEN DOLLARS 
MAND THIS, PUMP 

YOUR OR WRITE 

ER TO US 


VAN DUZEN’'S 


ok @) 2am -d ° 21 Oe ba 
PATENT 


W/NN| DO )4 2 io OS oe 


SOLE -MAKERS 
INCINNATI, 








/ 47 Worcester, Mass. 


ne 


= | = — 
i 


NGINE Lathes, Hand Lathes, Foot Lath ht Drill 
E and Milli ng’ Machines. sate, MAN NING. WELT 
MOORE, 111 1 Lapeer STREET, NEw YORK. 









HODCE’S 


MAN, Universal Angle Union 
\  \ PATENTED. 

= Combining an elbow and 
union, and can be set 
at any angle at which it is 
desired to run the pipe. 


Manufacturers & Wholesale Agents, 





MCMAHON & COMPANY, 


MANUFACTURERS OF 





Patent Friction ty 
Water St., Coens Ledge, 
WORCESTER. 








SEND FOR PHOTO OF OUR NEW AND IMPROVED 


17 inch ENGINE LATHE, 
COMPOUND REST AND TAPER ATTACHMENT. 
HIGHEST GRADE OF WOREMANSHIP. 
THE MULLER MACHINE TOOL C@O., 


8TH and EVANS STREETS, 


OHIO. 





L. W. Pond Machine Go. 


Manufacturers of and 
Dealers in 


Iron Working an. 


Improved Iron 
Planers. a_ spe- 
cialty, Feed, pat- 

nted Feb. 9, 1886. 
B rs jor pat- 






1 0 Unicon St., 
Worcester, | dae 
Mass. 











sak i Yo S| Walt | at bg vee ads 





——— ———F 


S. STARRETT, 


Manufacturer of 


INE TOOLS, 


ATHOL, f MASS. 





! ' 

















CINCINNATI, 





New Haven Manf’g Co. 


NEW HAVEN, CONN. 














SEND FOR FI FULL LIST. 














SUM CARY & mela 
STEEL WIRE OF oy peer ee OR e 


ee Te OA eee LLL os 





IRON-WORKING MACHINERY. 
DIXON’S 


SILICA GRAPHITE 
| BOILER-FRONT AND SMOKE-STACK 


PAINT, 


WILL LAST FOR YEARS. 
Joseph Dixon Crucible Co. 


JERSEY CITY, N. J. 




















——THE-— 
Powell Planer Co. 
Manfrs, IRON PLANEBS, 
WORCESTER, MASS, 








D. SAUNDERS SONS, 


Steam & Gas Fitters’ Hand Tools 


SEND FOR CIRCULAR, 


Yonkers, N.Y. 


MANUFACTURERS OF 


Pipe Cutting, 








plicity with strength and lightness. 
instead of sliding motion. 
surfaces are of tool steel hardened. 


THREADING, 


AND 


> Tapping Machines, 


THE PATENT WHEEL PIPE CUTTER shown in the cut combines sim- 
Easily adapted to various sizes of pipe. 
No loose parts to become detached and mislaid. 
Less friction of parts than any other pipe-cutter made. 


Rolling 
All wearing 





MA CHINER 
Mitten & Pointing Wire 


Espectacy Avapreo to Pointina wire 
Rops ano Wire ror Drawina. 
For Machines or information, address 


the manufacturer, 


S. W. GOODYEAR, Waterbury, Ct. 


VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. lI. 











THOS. H. DALLETT & CO. 


1305 Buttonwood Street, 
PHILADELPHIA, PA. 


Portable Drills, 
Hand Drills, 
Boiler Shell Drills, 
Light Drill Presses, 
Special Machinery. 


SEND FOR CATALOGUE. 











ee ae a Oa 


opUFFALQ~ 
i: 


BUFFALO FPALO FORGE C' ae 
_BUFFALO, 
WIS 


ADE 





KNW ISIS 


\ 








0 Blow 


oe LL 


TT UR 
FOR QUPOLAS, FORGES FURNACES &C.A 
EXHAUSTERS +» STEAM 6 
HEATERS SVENTILATING WHEELS. s 
wy UME yw > 


ERS@ 








BUILE, BY 


Photographs 


sent on 


Application. 


Saw. AC 


> AILROAD FROG PLANER 





The CG. A. Gray Co. 


CINCINNATI, O. 









SENSITIVE DRILLS. 


NEW STYLES. | 
GREAT IMPROVEMENTS. 


PATENTED GANG DRILLS. 
Two, Three and Four Spindles. 


~ spindles in these drills are driven with 
ingle belt made endless, no lacing, and 
tightener pulleys for usting tension pro- 
No more trouble from slack belta, 
slippage, uneven motion from lacings or 
time lost taking up belts 
ALWAYS READY FOR USE 


and su or to any multiple spindle drill 
made De drilling from 004 LoS 





inch holes. 


= SPINDLE Drilisimproved Over 
use. Send for catalogue. 


DWIGHT SLATE MACHINE C0., 


HARTFORD, CONN. 





0. BAIRD TIACHINERY 00 


Pittsbu agi Pa. 
Machinists’ 
Tools and 
Supplies. 
Pattern 
Makers’ 
Tools. 
Boiler 
Makers’ 
Tools. 


Sturtevant Blowers 





FOR HAND AND POWER, 
6”, 8’ and 10” Stroke. 


Adapted to All Classes of Work 
to their Capacity. 


Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


BAKER'S COMMON 
SENSE OIL FILTER. 


Is the most Simple, Neat, 
Ornamental, Effective, 
Complete and Convenien: 
OIL FILTER in the Mar. 
ket. The whole operation 
is visible, and any ordinary 
man can operate it success- 
fully. It will pay for itself the 
first year, if a little pains is taken 
to catch the waste oil from your 
Engine, Dynamo, S8hafting, etc., 
etc. Manufactured and for sale 
by CHAS. F, BAK 


223 Third Ave., 8, z ” MINNEAPOLIS, MINN 














Vy ae 





py P. BLAISDELL & CO. 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS, 








¥ ia SPINE AGHNES 








and Exhaust Fans. 


ECONOMICAL STEAM BOILERS 


A SPECIA L TY 
SEND FOR 


PRICES. Pond Ene neeri ng Co. St. Jers, 
s IMPROVED PATENT PORTABLE 





ONE MAN SUFFICIENT. 

Quick lifting, quick lowering. With 
out touching hand rope, the lo ad mi Ly 
be quickly lowered. Can be used for 
long or short lifts; will hold a load at 
any point 


ENERCY MFC. CO., 
1115 £1193 S. 16th STREET, - PHILA . PA 


MACHINE TOOLS. 





Special or General, any size, for the manufacture of 
Ordnance, Locomotive, Marine ‘and Static ynary Engines, 
Ships’ Boile rs, &e. supplie 1d to many leading Firms in the 


United States of America. 
Asquith’s Patent Radial Drills 


Unequaled by any in the World. Send specification of re 
quirements. Large Stock of Tools ready for delivery. 


W. ASQUITH, HALIFAX, England. 


GAGE MACHINE WORKS, 


. Waterford, N.Y. 











See FOL TURRET 


: aha | 






= SpeedLathes 


AND 


wg Brass Finishers’ 





features, call for the MASON, 









MASON REGULATOR C0., 


THERE ARE ANY VALVES 


now in the market, all of which possess distinctive features, but if 
you wish to buy the one combining the greatest quantity of desirable 


BOSTON. 


os 
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‘WILLIAM SELLERS & CoO., Incorporated. _ 
PHILADELPHIA, PA. 
BUILDERS OF ® 


MACHINE TOOLS FOR WORKING IRON AND STEEL. 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power S 
Cranes, Shafting, Pulleys, Hangers, &c., for reagee of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting = of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


(NJECTORS for ALL CONDITIONS: of LOCOMOTIVE and STATIONARY - SERVICE 








BEMENT, MILES & CO. 


PHILADELPHIA, PA. 


——BUILDERS 0F-— 


FOR 


Railroad Shops, Locomotive and Car Builders, Machine Sh, ps, 
Rolling Mills, Steam Forges, Ship Yards, Boiler Shops, 


Bridge Works, Etc., Etc. 








Double, Single, Angle» 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing, 
Gate, Multiple, Belt and 
Steam-Driven 


= Puches and thay 


Over 300 Sizes. 
ALSO ' 
Power Cushioned Hammer, _ Will 


Send for New Catalogue, 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA Pa.U.S.A. 
ORIGINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND OWNERS 

OF THE U.S PATENTS. 





All GENUINE 
INGOTS 8 MANUFACTURES 


Tae TRADE MARKS 





LP hosphoribronge. 


THE BECKETT & MCDOWELL MFG. CO, 


ARLINCTON, N. J. S. A. Beckett, GEN’'L MANAGER, 


IRON FOUNDERS AND MACHINISTS. 
MANUFACTURERS OF 


Steam Engines and General Machinery, Specialties: Ore-Crushing Machinery, Stamp 


Mills and Mining Hoists. 


Having Extensive Foundry Capacity, we are prepared to contract for regular 


supply of Machinery Castings, 



















THE OPEN-SIDE TRON PLANERS. 


For Accuracy and Dispatch in the performance of ‘ 
regular line of planer work, these tools are guar- 
anteed to be unexcelled by the ordinary 
style of planers of the very best makes. 


For a large class of the Extra Wide and Heav 
requiring the Large and Costly Planers of the regular ty; 
the Open-Side Planers are invaluable. 

The Sellers Spiral Planer Motion is employed on 
these planers. 


DETRICK & HARVEY, Manufacturers, 


" Price. phototypes. etc.. on application. 


Wo: 


BALTIMORE, Mb. 





b 


RICE AUTOMATIC CUT-OFF ENGINE. 


Self-Contained. Sensitive Governor, 
Balanced Valve. High Speed. 
Stationary Oilers. Best Economy 


Gola Medal Cincinnati i Exposition, 1884. 


THE JOHN T. NOYE MPG. C0., 


BUFFALO, N, Y. 





fii 


Cutting from 3-8 in. 





PURE CARBON BRONZE. |= 


Heavy Journal Bearings our Specialty. 


Specially adapted for use on Steam Engines, 
Heavy Machinery, Locomotives, &c. 


Look for brand, “Pure Carbon Bronze.” 


CARBON BRONZE CO., 


SOLE MANUFACTURERS, 


38 WATER ST., PITTSBURGH, PA. 
UNIVERSAL RADIAL» COPELAND 
RUE MUL uh eitiie) | OIL-BURNING STEAM ENGINE. 


—. THREE DESIGNS. SIX SIZES 





Water, Shem, Fire. Entirely 
| _EMBODY ALL ap FEATURES and reliably 
= A bgp slg 
aon PRICESS450 ° & UPWARD Dee nee ae 





sumes a oan one-third as much 
as other oil-burning enyines. 
Ween of 2 H. P. engine, 100 
pounds, 
GENERAL AGENTS: 


"KIRK BROWN, 
18 &. Broad Street, Phila, 


COPEL AND 8. E. CO., 
199 S. Clark St. 

St. Louis: 

M. M. BUCK & CO. 


NORTHROP MFG. CO., 
117-121 N. Front St., Oamden, N. J. 





» UNIVERSAL RADIAL DRILL CO 
OUR 


sew GATALOGUE OF TOOLS 


And Supplies i ~ free to any address on receipt of Ten 
Cents in stamps (for postage.) 


Chas. A. Strelinger & Co., “9°” Detroit, Mich. 


END for Illustrated Price List of Fine Tools, 
manufactured by Standard Tool Co., Athol, Mass. 


Penna. 


Chicag 











THE ANDERSON PIPE WRENCH. 


\\ PAT. MARCH.8. 87. 


I. ANDERSON, 
EAST SAGINAW. MICH, 
CIRCULAR SENT FREE. 











Any Tool we make will be sent by mail or express to 
any address, all charges prepaid, on receipt of price 





MACHINERY — 00, 


CLEVELAND, OHIO. 
Manufacturers of 
“ACME’’ 


Sing! <Antomatic Boltcutters, 
> ——— Also Separate Headsand Dies, 


: Se.i for Catalogues and Discounts. 
Agents, Manning, Maxwell & Moore, New York, © 


to 6in. diameter. 











607 MARKET ST., 


R<+ Chucks, Drills, Reamers, Screw-Flates, &, 


RAILROAD SUPPLIES. 


+ NEW CATALOCUE NOW READY. 


PALMER, CUNNINGHAM & CO., L’d. 


PHILADELPHIA, PA. 








OFFICE, 


POSITIVE PRESSURE OR BLAST BLOWER. 


They are Cheaper than any other. 


1. 
2. They are kqual in Capacity to larger ones of other makes, 
8. Very Little Power is required to run them. 
4. Exceedingly Simple in Construction. 
5. Givea Positive Blast, and will drive air through the smallest aperture. 
6. For Blow Pipe or Furnace they have no equal. 
MANUFACTURED BY 
GESSW EIN MACHINE CO. 


39 JOHN STREET, NEW YORK. 





for any 


STEEL 


From 1-4 TO 15,000 Ibs. WEIGHT. 
True to Pattern, sound, solid, free from blow-holes and of un 
equaled strength. 
Stronger and more durable than iron forgings in any position or 


service whatever. 


40,000 CRANK SHAFTS and 30, 000 GEAR WHEELS of this steel 
now runnin 


Cross-Heads, ae 
Send for Circulars and Prices to 
CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office, 407 Library St., Philadelphia, Pa. 


prove this. 
Rockers, Piston-Heads, etc., for Locomotives. 
EEL CASTINGS of every description. 





THE CAMPBELL MACHINE CO. 


s very thoroughly equipped to do first-class machinist work, 
in experimenting, model making, and building of 
all kinds of fine light Machinery and Tools. 


Superior Workmanship at Reasonable Prices, 
Address CAMPBELL MACHINE C0O., 
PAWTUCKET, R. I. 





WM. BERKEFELD’S FOSSIL MEAL COMPOSITION. 


THE BEST 
Nou-Conducting Covering for 


“Frade-many 
Steam Pipe and Boilers. 


The only genuine Fossil Meal. Sold 4 Ks 
in bags of 110 lbs. each. Beware of 
imitations. Send for circulars, W. 


Fossil Meal Co., 48 Cedar St, N.Y. “ ¢, 


i’ GIESE, Sole Proprietor. 


MACHINE TOOLS 


_ For Immediate Delivery. 


1 42 in. x 18 ft. bed, treble-geared LATHE. 

1 82in. x 18 ft. bed, treble-geared “6 

1 36 in. x 36 in. x 9 ft. stroke PLANER, 

1 40 in. x 36 in. x 12 ft. stroke PL ANER. 

1 48x 48x 22 ft. stroke PLANER. 

These planers are held at very low prices. 

1 72in. Puley TURNING MACHINE, 

17?2in, * BORING MACHINE, 

1 13in. SLOTTER,. 

1 42 in. Cam Milling Machine for Printing Press 


THE NEWARK MACHINE TOOL WORKS, 


Newark, N. J. 









OSGOOD DREDGE 00., Albany, N. Y. 


RALPH R. OSGOOD, Pres. JAMES H. BLESSING, Vice-Pres. 
JOHN K, HOWE, Secretary and Treasurer. 


MANUFACTURERS OF 


Dred, EISrn Ditching Machines, 8, Derricks, ete. 








Combined Steam Resta nee ear Car. 





Exhaust Tumbling Barrels. 


ay » Henderson Bros. 


ad W 


“ff, \ MANUFACTURERS, 
=|’ WATERBURY, CT. 
“SEND FOR CIRCULAR. 

Foundry 


att MAR rLux. 


SEND FOR LIST OF USERS. 
Evansville Spar Mining Co., Evansville, Ind. 
OIL ENGINES. 


For Printers, Steam ockts, 











pumping water, sawing w« 

making ice-cream, Carpe Hew ey 
Mechanics. 1toé >H.P. Fuel, 
Kerosene No dust. Auto- 
matic in fuel and water sup- 
ly. Illustrated Catalogue 


ree. Mention AMERICAN Ma- 


CHINIST. 
SHIPMAN ENGINE CO., 


92 Pearl St., Boston, Mass. 








KORTING GAS 
ENGINE. 


l to +90 Horse Power. 


The Kortin; 
Gas Engine 
is placed upon 
its merits and 
under full guar- 
antee to every 
purchaser. 


CATALOGUES on 
APPLICATION. 


re KURTINGGS 
> \NNE C0, 


LIMITED. 








60 BARCLAY STREET 


NEWV YORK. 




















ure. 


un 
nor 


tee! 


fon. 
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NEW _TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


25 to 1,000 H.P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest, attainable Ec onomy 
2 in Steam Consumption and superior regulation guar 
anteed. Self-contained Automatic Cut-off Engines 

12 to 100 H®. for driving Dynamo Machines a specialty. 
illustrated Circulars, with Various data as to practical 
Steam Engine Construction and performance, free by 


mail. Address. BUCKEYE ENGINE CO., Salem, Ohio. 
301 TELEPHONE BUILDING, {N. W. ROBINSON, 154 Washington St., Chicago, IIL. 
Sh LES AGENTS : W, L, SIMPSON, 18 CORTLANDT STREET, N. Y. + ROBINSON & CARY, St. Paul, Minn, ’ 
KENSINGTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Cole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


BLESSING'S W ATER CIRCULATOR : PURIFIER |. 


Guaranteed to Absolutely Prevent Formation 0: 
Seale in Steam Boilers, 


Automatically takes water from the boiler, 
filters it, and returns it in pure condition, thus 
removing scale-making impurities from the 
water, and maintaining a free and steady 
circulation. Combines the well-known 
Albany Steam Trap witha Filter of novel 
construction, which has no rival in point of 
simplicity, facility for cleaning, and assurance 
against clogging of sand valve. 


Send also for Circulars of Albany Steam 
Traps, Blessing’s Renewable-Seat Stop ané 
Check Valves, Pump Governors, Water Circula 
; tors and Purifiers, etc. 


Albany Steam Trap Co., ALBANY. 8 7 
WILSON’S 


SPEED CONTROLLER, 


As attached to the Gover- 
nor of a Corliss Engine, 
made only by 


Remington Machine Co., 


. BUILDERS OF 
CORLISS ENGINES, 
BOILER MAKERS AND 
BRASS FOUNDERS. 


Wilmington, Del. 


The Almond Coupling 


A NEW quarter turn 

motion to replace 
4 quarter turn belts and bevel 
gears. 


7. R. ALMOND, MFR., 
83 and 85 Washington Street, 
BROOKLYN, N. Y. 


Russell & Co. 


MASSILLON, OHIO, 


BUILDERS OF 


Automatic ENGINES 


BOILERS, ETC. 


Complete Power Plants Furnished 
and Erected. 


Sznp ror CATALOGuE. 


IMPORTANT! 


We are now placing on the 
market 17”, 24”, and 27” Engine 
Lathes, same design and construc- 
tion as our celebrated 19” and 21” 
Lathes. 


“We shall produce them in large 
lots, in order that we may be able 
to offer them at the popular prices 
that induced the unprecedented 
sale of our 19” and 21” Lathes. 

Weight of 24” with 10 ft. bed, 


5200 Ibs. 

















Tj 
OTTO’ GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 
33d & Walnut Streets, 130 Washington Street, 
Philadelphia. Chicago. 
New York Agency, 18 Vesey St. 
OVER 25,000 
ENGINES SOLD. 





HORIZONTAL 
**Otto’’ Gas Engines. 
VERTICAL 
**Otto’’ Gas Engines. 
TWIN CYLINDER = = 
“Otto” Gas Engines. . 
» COMBINED 
“OTTO' GAS ENGINES AND PUMPS. 












| 

© 

S 

= 

=] 

= 

A 

se} 

- 

~ 
NOISELESS. 


Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 




















The Best Engine in America for Heavy Work. 
WILLIAM TOD & CO., 


Youngstown, Ohio. 


MACHINERY ON HAND. 





Ee | ea a a | Wel - 

2) in.x4 ft «“ yey . Pann eight of 2 with 10 ft. bed, 
ia. ie "2 | 6500 Ibs. 

: mad ft “ each Windsor, n& H. & juan. We furnish, without oe tre 
pin ala tt, “ Niles, food: charge, Taper Attachment, Com- 
6) in-x1? ft. “ G. W. & W. Screw, coy, | pound Rest, Automatic Stop for 
ime Engine Lathe, nl a Carriage, Pulley Rest, Etc., in ad- 


l2 in. x6 ft oung, new. 


dition to regular attachments. 


13 in. x6 ft. “ Ames, 
14 in. x6 ft, * Blaisdell, 
li in. x7 ft. - Bogart, yi 
+ n.x6 ft ** Gap Bed, S. M. & Co., “ 
in.x6 and 8 ft. 4 Porter, # 
I in'x6 ft. ne “ Ames m Al. WRITE FOR PRICES, WITH CUTS 
in x6 and8 ft. ” Slaisde new, 
Ih 20 in. x6-8-10 & 12 ft. Bridgeport, os AND DESCRIPTIONS. 
1s in. x8-10-12 ft. Different Makes, “ - - 
“) in, x8-10-14ft. “ Different Makes, + 
“vin, any length Be d. ” Bridgeport, “ 
2. in.x!2 ft. Niles, heavy. 
in, x8-10 12 & 1412 “ Br dge port, new, 
2S in xl2 ft. Wright, new, 
2s in.x'6 ft, “ Fifield, a6 4 a 
Se in-xl4 ft. “ Fifield, 
2) in, Drill davis. 


MANUFACTURERS 


Machine Tools, 


169, 161, 163 and 165 EGGLESTON AYE., 
136, 138, 146, 148, 160, 152, 154 E. 6th St. 
CINCINNATI, OHIO. 


~\'-23-25-28 inch Drills Blaise ll, 
*) 25-28-32 inch 
ft. Am. Universal Radial Drill, ‘¢ 
land 3U niversal Miller, Brown & Sharpe, “s 
- 1-2 and 6 Plain * 


N 1 Universal Grinder, 


Cold Rolled Shafting in Stock. Send for list. 


Write for what is wanted. 


KK. P. BULLARD, 


















WY AMPBEL Oa, °; 
=O NEWARK Nd. : 














«STEAM ENGINES =< Sane eel 
Fy VARIE™ : : 


“on TS TAKEN 








cone \L "ONER 





JE proved > js: S3 
hh Pres: SS sure, 
, ndé D sing’ Omp Porng 
~ TUBULAR BOILERS. ° 
GEO-A‘BARNARD 


*AGENT - 


FRICK COMPANY, Builders, 


WAYNESBORO, PA. 





Eclipse Corliss Engine. 


Non-Condensing, 
Condensing, 
Compcund: 


40 TO 1,000H.P. 


Send for Circulars. 


BE. P. HAMPSON & C0, 


36 CORTLANDT ST., 
NEW YORK, 
Sole Eastern Agents. 





A GENUINE ‘CORLISS.,.” 


M. J. NORTH CANAL STREET, CHICACO, WESTERN ACENT. 


a HIch GPEED (“ORLISS +.NGINE. 


SHAFT GOVERNOR COMBINED WITH CORLISS WRIST-PLATE. 


Economy of Fuel & Regulation equal to anything in use. 


B.W. PAYNE & SONS, 


ELMIRA, N. Y. 
New-York. 


TIERNEY, 2 














45 Dey St., 


Hill, 


Boston, Mass. 


Clarke & Co., 


10 S. Canal St., Chicago, III. 





ESTABLISHED 1853, | 


HOWSON & HOWSON 


Counsellors at Law Solicitors of Patents 


Philadelphia Offices: 119 South Fourth Street 
New York : Potter Building, 38 Park Row 
Washington, D.C. : 915 F. Street 


ER 
JOHN McLAREN, f 


4 CORLISS HILL, CLARKE & C0. 


Engines, 


— Sete 


weal TOOLS 


pe of - 
Briocé Fut 














List of Second-Hand Machines, taken in 









AIR ; vs 
: Compressors Exchange for New Tools. 
and 
BOLLERS. 
HOBOKEN, N. J. 24in, Sw ing 22 ft. B ed Sha afting Lathe, Providence. 
36 12° * ns fine 5 *utnam. 
| 33 ° : ao, se Portland Co, 
—_* ‘ a OU i si Flather. 
18 °° s « i hls si “ D. W. Pond. 
18 “6 gw 4 ss “ Star. 
a ‘eet ‘s ss “ Shepard. 
15 . 6 “ Fitchburg. 
12 ” ae 8 ¢ ed Prentice. 
Putnam Gap Chucking Lathe, 60 in. swing, 9 ft. bed. 
Monitor Brass Lathe, 18 in. swing, 5 ft. bed. 
Providence Planer, planes 24 in. wide, 5 ft. long. 
Hendey 25° e CY & 
“ aa BO “ + & “ te 


Bement 
Hendey Shaper. 
Wiley and Russe ll Bolt Cutter No. 


Fine condition. 
5, cuts 3g to 14" 


24in. stroke. 








> Brainard No, 7 Milling Machine with Vise. 
—— Ee ee ee ee es Bri rinard Gear Cutter, rites Automatic Feed. 
STEARNS M’F’G COMPANY Gar vin No. 2 Gang Drill, 2 2 spindles. 
i 
? Pratt & Whitney V ertical Tapping Machines. 


ERIE, PA. 
ENGINES from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied to the trade 
or the user. Send for Catalogues 


SAW MILLS and GENERAL MACHINERY. 
Works at Erie, Pa. 
New York Store, 46 Cortlandt Street, 


244 in. Cutting-off Machine. 


Send for our list of New Tools. We carry much the 


largest stock in the country. 











62 College Place & 72 Warren St., New York. (See our advertisement on last page.) 


156 Oliver St., - Boston. 


SMITH & BARNHURST, Managers. 
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PROVIDENCE, R. I., JUNE 1, 1888. 


From this date we will sell 
to users from all Lists of Cutters 
in our Catalogue of April, 1888, 
at 15 PER CENT. DISCOUNT 
for NET CASH. 


BROWN & SHARPE MFG. CO. 
Duplex Steam Pumps 


SS 
COPYRIGHT 1889 BY 


en WATER WORKS MACHINERY, 
THE GORDON & MAXWELL Co. 


HAMILTON, OHIO. 





BRANCH HOUSES: 
NEW YORK, 96 Liberty Street. 
PHILADELPHIA, 705 Arch Street. 
CHICAGO, 96 Lake Street. 





THE YALE & TOWNE MFG CO, 
STAMFORD CONN 
NEW YORK. CHICAGO.PHILA.BOSTON. ~ 


JENKINS BROS. VALVES. 


THE ENDORSEMENT OF FIRST-CLASS ENGINEERS AND MECHANICS THROUGHOUT THE COUNTRY has fully demonstrated these 
valves to possess the following advantages over all other valves now in use : 

1.—A perfectly tight valve under any and all pressures of steam, oils, or gases. 2.—Sand or grit of any kind will not 
injure the seat. 3.— You do not have to take them off to repair them. 4.—They can be repaired by any mechanic in a few 
minutes. 5.— The elasticity of the Disc allows it to adapt itself to an imperfect surface. 

In Valves having ground or Metal seats, should sand or grit get upon the seat, it is impossible to make them tight, 
except by regrinding, which is expensive if done by hand, and if done by machine soon wears out the valve, and in most 
cases they have to be disconnected from the pipes, often costing more than a new valve. The Jenkins Discs used in these 
valves are manufactured under our 1880 patent, and will stand any pressure of steam, oils, or acids. 


JENKINS BROS., 71 John St., N.Y.; 105 Milk St., Boston ; 13S0. Fourth St., Phila.; 54 Dearborn St., Chicago. 


ENCINE LATHES, SHAPERS & DRILLS 


BY 90" 26 32” 
Shapers. 
















2 30" Or" O64 a7"’ 
Engine Lathes. 


24" Upright Drills 


98" 39°" 40" 
B. G. P. F, Drills. 


LODCE, DAVIS « CO., 


CINCINNATI, OHIO. 


Send for Prices. 


26-INCH BACK GEARED 
AND POWER FEED DRILL. 















It will pay you. 
(See ** Important *’ Notice of Engine Lathes on page 15.) 


GOULD & EBERHARDT, SEND FOR NEW 
NEWARK, N. J. ILLUSTRATED CATALOGUE 





| 
| —AND-— 
| 
NEW TOOLS ON HAND. | PRICE LIST 
12 in., 16 in., 22 in., 26 in., 30 in. Shapers. 
% in., 36 in , 60in. Eberbardt’s Auto. Gear Cutters. —OFr— 
| 


25 in., 30 in , 36in. Eberhardt’s Patent Drill Presses. 
12 in. by 6 ft. Engine Lathes. 

15 in. by 8 ft. (Porter) Eng. Lathe (hollow spindle). 
22 by 10 by 12 ft. Engine Lathe (G. & E.) 

Nos. 1, 14g, 2 Power Presses. 


SECOND-HAND TOOLS. 


16 in. by 6 ft Engine Lathe (Ames). 
14 open-die Bolt Cutter. A bargain. 
1% solid-die Bolt Cutter. A bargain. 
Four-spindle Garvin Drill. Good as new. 

One 10 by 2% Horizontal Engine. Bargain. 

One McKenzie Foundry Blower. Very low. 

One 18 in. Pond Lever Drill. 

One 30 in, Gould B. G. Drill. 


Milling Machines, 
Drill Presses, Lathes, &c. 


READY JUNE 15th, 1888. 


E. E. GARVIN & (0., 


139-141-143 CENTRE ST., - N. Y. CITY. 


Good order. 








THE PRATT & WHITNEY Co, 


HARTFORD, CONN., 


Manufacture Gardner & Woodbridge patent 
and new Threading Tool, Rhodes’ Square Thread 
Tool, Woodbridge Lathe and Planer Tool, John. 
son’s Cutting-off Tool, Kidd’s Improved Dividers and Adjustable 


Caliper Gauges. 


WESTERN BRANCH, 100 West Washington Street, Chicago, Ils. 


THE BILLINGS & SPENCER COMPANY, 


EZARTFORD, CONN., 


MANUFACTURERS OF 


Billings’ Improved Combination Pliers. 


Drop Forged from Tool Steel, 


DROP FORGINGS ™ ©Ri2i.! ce Ssestes Blect 








Guns, Pistols, Sewing 
Machines, 


MACHINISTS’ TOOLS 
AND 
Machinery Generally. 


Send for Illustrated 
Catalogue. 


REMOVAL. 
THE POND MACHINE TOOL COMPANY, 


Formerly of Worcester, Mass. 
le The new shops of this company are located at 
“laa” Plainfield, N. J., forty minutes’ ride from New York 
a . : ’ | city on the line of the Central Railroad of N. J., and 
| Speed Lathes / consist of the following: 
Slide Rests A machine shop 500’ long by 100’ wide; a foundry 
* 1250’ long by 90’ wide; also commodious buildings 
Revolving | for the storage of sand, coal, coke and pig iron; 
Chucks for | ample and convenient wash rooms for the men; fire- 
Globe Valves, | proof two story pattern storage; blacksmith shop; 
engine and boiler houses. These buildings are de- 
E Tye-Jewed 
= ucks, 













BRASS WORKING: MACHINERY. 


12in, & 16in. Mowtors 
Valve Milling Mach’s 


tached from the machine shop and foundry. There 
is an elevated railroad for the convenient distribu- 
tion of raw materials, and a railroad running 
and through the machine shop forshipping. The whole 

plant is — with the incandescent system of 
electric lighting. 

The machine shop and foundry have overhead 
traveling cranes moe | through their entire 
lengths; also light traveling cranes, which serve 
every tool, and a number of jib cranes in the foun- 
dry and scratch rooms. The foundry has capacity 
for making the heaviest class of castings. 

All our tools are expressly designed for the 
economical manufacture of heavy machinery for 
railroad and general machine shop equipment, from 
new patterns of the latest and best designs, 


SALESROOM and OFFICE, 111 & 113 Liberty St., W. ¥. City. 
NEW SHOPS, Plainfield, W. J. 





S. A. 





MANUFACTURER OF 


FROM 16 to 48 IN. SWING. 
on application. 


GEO. W. FIFIELD, 


Cuts, Photographs and Prices furnished 


Lowell, Mass., U. 








Gear Wheels and Gear Catting.—I make g u 
order, or cut teeth on g bianks sent to me. Ofall kinds. Ot 
all sizes to six ft.dm. Small orders or large ones. Fine g or 
cheap g._ Small cast g. Ready made brass g yy mall at low 
prices. Bevel g with perfect planed teeth. d Book on 
g&,$1. Facilities complete. Terms reasonable. Send for cat. 
Gro. B. GRANT, 66 Beverly St., Boston, Mass. 


KEY -SEATING _MACHINES 


20 in, Drills a Specialty. 


Our 20 in. Drill isa heavy, 
stantial tool, made for aT e. 
steel shafts and spindle. Gears an 
racks cut from the solid, and have all 
modern improvements, are made by 
special machinery, and sold very low. 

Our Key-Seating Ma 
will save enough in 60 devs’ use chime 

; no sro can afford to do 

mpt shij e.% both Key Boat ar 

€ ey-Seat Ma- 

Ein a2 in. Drills. Send for Photo. 


J. M. ALLEN, Presmenr. 
W. B. FRANKLIN, Vice-Preswent. 


J. B. Preroz, Szorerary. 








a 


Lathes and Planers 


FOR ALL PURPOSES. 


THE G. A. GRAY CO., 


477, 479 & 481 Sycamore, cor. Webster, Cincinnati, Obio. 








= W. P. DAVIS, North Bloomfield, WN. ¥. Photographs and prices sent upon application. 


SSS? 
PRATT & LETCHWORTH, 
PROPRIETORS 
Buffalo Steel Foundry, 
é BUFFALO, N. Y. 


me PUNCHING PRESSES, DIES, 
SPER SHEET METAL GoODS, "2" £02!" pROP HAMMERS, 
STILES & PARKER PRESS CO. 


MIDDLETOWN, CONN. 
Branch Office and Factory 203, 205 and 207 CENTRE STREET, NEW YoRE. 
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